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Horse Power
for
Unuk
Gold

By F. W. Gabler

THE conquest. or Ala ka's gold
has been written in hold ~ette,;~
on the pages of the Terr-itory s
hlstorv-c-manv times in the
crimson blood of unfoli.unate

prospectors. Hair-rai ..in~ eXp"'rience~,
tragedy, hardship , : ......k-l» akmg toil
-these are commonto the life of those
who struggle to wrest from Nature's
rugged ~tlRSP hPT wealth of precious
minerals.
Fired with the romance of the under-

taking and inspired by exciting 1'U-

mer • thousands have thronged to
AJaska- -to them the rainbow's end
\\ h re the proverbial pot of gold is
waititur. ln their delu ..ion, many even
expected to find shining nuggets 'Scat-
tered in Irofueion on the ground or to
see sand bars glittering with the
yellow dust.
In the conquest, few have emerged

victor-iou . Thousands have failed, yet
the magnetism of the v.; ord "gold" con-
t.inues to draw and lure the stalwart
prospect r on and on to new fields,
always confident,that some day he will
trike the pay streak that haunts his
dreams.
Startling tales of har-rcwiue experi-

ences have devolved from the pursuit.
Strange yarns, told by grtzaled and
weather-hardened prospectors, have
come from the rtver-e, the mountains,
the cean beach..~ and the placer
In"Ounds, It''ew.howe" . are more ad-
\"Cntureful than tht"st.(lrle tt Id b)' the
,-her people who ha.\"c n'l('ntle!'l~ly
50UKht tht:' mineral dt>posit" in the
Unuk River's t ghold.
The Unuk flov.- rom Briti':"ohCo-

limbia mto Southeastern Alaska. The
month emrHes into Burrough.... Bay,
ac't'cnty miles b;r \'oater from Ketchi-
kan. Winding between towering moun~
tains and cutting its waS through
beautIful valleys and canyons, the
swift, shallow river has deposited her
glacial silt and sands for centuries at
the mouth. forming a wide delta
~i1icb renders "t inacce'$ible to navi-
gation from alt water except on high
tides. SruaJl power boats can then
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proceed up one of the sloughs a short
distance to the ranches of Harvey
Matney and the Bishops.
From the ranches. supplies, men,

and equipment must be transported on
up the main river by means of shallow
draft river boats, propelled by out-
hoard motors-c-aided at r.imes by pike
poles and hand-lints across the bars.

The dyer boats are of very light
construction, generally from twenty
to thirty feet in length, drawing only
three to five inches of water when
loaded. In them, loads weighing as
much as four thousand pounds have
been transported long distances in
single trips.

FOR years, Thomas, always known asTom or Tommy, McQuillan, has
prospected the Unuk River Valley.
Few men know it as well. Eventually
he found his much-sought pay dirt
and. with associates, organized the
Unuk River Placer Gold Company,
Incorporated.
The mining property lies forty-

eight miles up the river. twenty-four
miles across the International boun-
dary into Canada. Of that long, dan-
gerous "later route, only twenty-four
miles is navigable to even the small
river boats. When the half~way point
is reached, the cargo must be packed
the rest of the way through rugged
country, covered with dense, almost
jungle-like vegetation.
From the boundary to the Premier

Gold ~lining Company's Unuk River
property in Canada, the Canadian
Government has built a trail. This
year, after years of earnest petitioning
on the part of prospectors and busi-
nessmen, the Territorial Government
was induced to build a trail on the
Alaska side to join the Canadian trail.
Only eight miles of this trail was com-
pleted this year, however, and this
part is at the boundary end.
The back-breaking task of tran~-

porting heavy pieces of machinery and
supplies over the trail by brute
atreng th and grim determination is
not only slow, but expensive as well.
The Unuk River Placer Gold Company
would need equipment to test its
ground. What then?
Horses? How would one take horses

into this inaccessible country? Who
would dream of transporting a horse
up a swift and treacherous river in a
small boet.? '
"Impossible!" was the cry of all con-

cemed-c-except McQuillan. If horses
was the solution to the problem, then
horses it would be! A fortune of gold
might be at stake! He would get them
up the river, some way. However, had
he known the experience in store for
him he, too, would no doubt have been
loath to attempt the feat.

WALTER C. BLANTON, president
of the corporation, a veteran at

the mining game, was detailed to make
a trip to Stewart, B. C., to purchase
two horses from Jack Rainey, a packer.
Blanton knew of just the two horses
most suitable. He had worked with
them across glaciers and on hazardous
trails to and from the Porter-Idaho
mine near Stewart. They were horses
long experienced in the ways of the
woods and trail.
The animals, after having been pur-

chased, spent part of last winter and
all last spring awaiting favorable
weather on the Bishop ranch at the
mouth of the Unuk. Then, before they
could be transported up the river,
plans were changed. Blanton became
air-minded ....
We have watched the gradual de-

thronement of Old Dobbin. First the
automobile crowded him off the road,
then machinery off the farm. The
mountain fastness was one of his last
empires. Now the airplane was taking
his place here in moving mining
machinery!
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The company decided to employ air-
planes to transport their supplies to
the Unuk mining property. Food, ma-
chinery, and equipment, properly
packed aIld wrapped so as to absorb
part of the shock of the fall from the
air, could be dropped in snow banks
and on the alder slopes near the pros-
pect. Some loss would occur through
breakage, but, even so, the time saved
would warrant the expense.
The horses would not be needed by

the Blanton-McQuillan company, but
the Premier Gold Mining Company,
working farther up the trail at the
head of the river, wanted them badly
if they could be delivered at the boun-
dary. They were sold with this stipula-
tion. McQuillan offered to "carryon."
Here, with the advent of summer,

our story begins. A fact story that
records one of the most unusual feats
ever attempted in the development of
mineral resources.

• • •
UHOWARYA, Tommy!" came the

cheerful greeting from the
shore as Tommy McQuillan

jumped from his shallow river boat to
the float in front of the Bishop home-
stead at the mouth of the Unuk.
It was Preston Bishop. He grasped

the painter of McQuillan's boat and
made it fast to a cleat.
"Come for your horses, I suppose."
"Yep," returned Tommy. "Sold them

to the Premier, got to deliver 'ern at
the boundary."
Tommy handed his pack to Harold

Berg, who had accompanied him on his
fifty-six mile voyage from the Pre-
mier's Unuk. property, up the river.
Bishop immediately asked about the

change in plans, and once seated in-
side the Bishop log cabin, he related
the story. "You see, time's short and
we want to get as much done as pos-
sible this season, before everything

January, 1937.

Berg, using an his strength,
drove the pike pole into the
end of the log.... She took
water over the left gunwale

as she rocked.

freezes up again. So we decided to fly
our stuff in."
"But you're still going to take them

horses up the river," interrupted
Bishop.
"Right," agreed Tommy. "And that's

not all. I'm expecting an engineer by
the name of Don Cook and Ross Steele
and his son, June. They're coming
from Ketchikan and should be here
any day now. And you're going to help
us until they arrive."
"When do we start '!"
"Start giving the horses their first

lessons in riding river boats tomor-
row."

TOMMY filled his pipe and stepped
out into the darkness. It was late

July and the valley of the Unuk was
arrayed in her loveliest. A million
stars twinkled down through the spires
of stately spruce and hemlock. All was
still save for the cry of a night bird
and the rustle of leaves in the alders
as the evenmg- breeze stir-re-I them
gently.
Tommy carefully rechecked his

plans. Well he knew that one slip-up
on the river meant disaster, possibly
death. The river seemed to take a
Satanic joy in exacting its toll. The
books of man recorded that the lives
of ten men had been taken by the
Unuk and these records did not go
back very far. If a man entered the
grasp of the silt-laden river, it was
only a matter of moments till his
clothes. weighted with entering silt,
pulled him down beneath as surely and
inexorably as though some devil had
reached up with a clutching- hand.
At length, Tommy drew on his pipe

with a decisive air. Yes, everything
should turn out all right unless some
unforeseen obstacle presented itself.
The following morning, breakfast

over, the three men started working
on their transportation problem.
Berg. a rugged Norwegian, loaned

,

by the Premier people to help trans-
port the horses to the boundary, had
his misgivings. "Tommy," he queried.
"did Ay hear you said that ve got to
train de horses fort and back, and fort
and back in da boat so dat dey dam
well know how to get in and out before
ve start oop da river?"
"These horses:' explained Tommy,

"know a lot more than some humans
I've been associated with. They'll un-
derstand what we expect of them in a
few lessons."
Hours and hours of patience were

required in teaching the heavy horses
the proper method of boarding the
light-weight river boat. Tommy would
carefully lead a horse to the side of
the boat, slowly lift one front hoof,
then gently place it over the gunwale
and lower it carefully to the floor of
the boat. When Tommy pulled on the
halter rope the horse would follow
with his other feet and finally grasp
the idea. The outboard motor was
started to get the horse accustomed to
the noise.
After numerous rehearsals for both

horses, Tommy was satisfied that his
cumbersome cargo was ready for the
trip. "We leave in the morning." He
gave his instructions before retiring.
"Should be able to make it as far as
Clearwater Creek before night!'

SOAtE thirty years ago, during the
days of the earliest mining activ-

ity on the Unuk, the Unuk River Min-
ing and Dredging Company, known as
"The Daily Interests:' built a wagon
road along the river at a cost of over
two hundred twenty thousand dollars
in order to provide easy transportation
to its gold claims.
The Daily claims were soon aban-

doned. Nature began to reclaim the
road, but some portions are still in
evidence. Tommy chose to Jollow the
Daily road on foot as far as possible.
After leaving the Bishop ranch the

next morning, the horses were waded
across the slough to the bank opposite
the ranch. Here the old Daily road has
its start. The animals were walked
along the road only a short distance
before it became necessary to teach
them another maneuver. The horses
must be made to swim across the
slough to easier going on the opposite
shore.

A stout line was tied to the halter
and the line was taken across the
slough in the river boat. The horses
were then directed to cross by pulling
on the rope. This process was repeated
several times the first day before
Clearwater Creek, a distance of only
four miles from the start, was reached
that night. They considered it a good
day's work at that.
The supplies were put ashore, the

horses staked. out for the night. Tom-
my and Bishop prepared for their trip
back to the ranch. It was likely that
the men from Ketchikan would be
there and they would be needed to help
on the rest of the trip.
Taking his rifle and leaning it

against a tree, Tommy turned to the
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Norwegian, gathering wood for his
camp. "I'll leave my rifle here with
you, Berg, and we'll see you in the
morning." With this parting, he climb-
ed aboard and the small boat was
headed down the slough.
After watching the boat disappear

around a bend, Berg busied himself in
preparations for the night. He started
to cook the evening meal. He was
hungry. At the same time, he thought
of his horses and felt that they, too.
would no doubt enjoy a meal. "Two
damn goat horses, you bat my life," he
said as he turned toward the two sacks
of oats ....
What happened then had best be

told by Berg. himself. He expressed
himself forcibly to Tommy and Bishop
when they returned the next day.
THE Ketchikan party was not at the
ranch. Itwas late when Tommy de-

cided not to wait any longer. He and
Bishop got in the boat and. after a
couple of jerks on the motor cord. the
engine responded. pushing the blunt
nose of the vessel down the slough.
This time Tommy chose to go by a

different route----not up the slough. but
by the main river. Itwould bring them
to a point above where they had left
Berg. They could save time by drifting
.back down the slough from the main
stream.
. They were a mile-and-a-half up
river from the camp of the night be-
fore when they heard a shout from the
shore. It was Berg. far from the spot
they had left him! There was one big
reason why he and the horses had not
gone farther up the slough-they were
smack up against a perpendicular
stone cliff!
Berg was walking up and down the

short beach, his fingers stroking his
heavy blond hair. His face was white
as chalk as he grasped the bow of the
boat when it beached.
"What's wrong ?'. asked Tommy

glancing about in alarm. Horses and
equipment were apparently safe.
"Wrong? Wrong!" he exclaimed

"dar's plen-tee wrong! Ay tall youc--da
whole night lang Ay don't. get vun
vink! Dis vas vun hell uf a place to
leafe me and dem horses!"
"Well, what is the matter? Too

many mosquitoes?"
" "Mosqui.toes, bell!" shouted Berg.
Bars-gnzz-ily bars-all around of
me on ev-ery side. Day vas in front
and back and over hal' and over dar.
Ay na-ver na-ver in all my life saw
dem so thick. ya!"
Tommy and Bishop burst out in a

laugh.
"Lau'fh. you damn id-jote, laugh, hut

you don t tank it so damn fun-ny if you
vas hal'. Ay count four-teen and py
goll.y, if Ay do ~ot tank at day' vas
~afmg a con·vcnbon or someting. Yen
It start-ed to get light mit day dan
~ay go avay. and you can hat you my
life ve move avay. also. too. Ya. you
bat Ay do not stay dar. no morel"
"Well, why didn't you use the gun I

left With...you ?" laughed Tommy.
The Norwegian turned from chalk

to scarlet.
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IIYa, shure, vy don't Ay yuse da
gun. ya-vy don't Ay?JJ He was now
half angry. "So soon as you and Bish-
lip leafe last night and Ay got my fire
going goat. Ay tank maybe, perhaps.
da horses be hungry and vant some
oat. Yust den Ay star.t over to vare
Ay put de oat sack and vat you tank
Ay see. dan? Py golly, dar vas two
coobs play-ing on dem dar sack and
da marna bar was sit-ting down behind
dem, vatching. Da gun vas on da od-
der side of the old lady. Py golly, ma-
bee you vood vant to go and get da
gun, ya-but not me. you bat my life!
"Right avay, Ay tank, py golly, da

horses I Ay tank maybe sure day go
plumb cra-zy, ya! Ay turn around,
quick. but dar vas noth-ing doing. no!
Day stood dar just like not-thing ever
happen. Ay tank day vas not half so
scared like Ay vas. Dat's vun ting Ay
can-not fig-yure out--vy dem horses
vas not scared of dem bars l"
"That's easy," explained Tommy.

"They're used to the smell of bear.
They've worked in bear country all
their lives. Jack Rainey bought them
from George Ball, the packer and
guide at Telegraph Creek. Lots of
bear up there!'
HYa,shure. Ay am yoast to bar, just

like dem, but Ay do not like to hav an
ar-my of dem cum to live vid me, no!
Most all my life Ay live in bar coun-
tree, but last night val' da furst-est
tam Ay ev-ver sit oop all night vid
two fire going vile two coobs playing
and dar whole fam-ilee vid dar aunts
and oonkles walking around me. Ay
cer-tainly do not like it."
"Come on. lees get gain'!' Tommy

fastened an end of the long rope to
the halter of Old Baldy, the gray mare.
"We can make it as far as Six Mile
Bluff today, if nothing happens."
"That is. if Berg doesn't run into

any more 'bare'," laughed Bishop.
With a frown. Berg coiled the rest

of the long halter rope and tossed it
into the boat.

ONCE across. the rope was pulled
and the mare was led into the

water and made to swim.
This time, after emerging from the

water and shaking herself like a dog
Old Baldy turned and glanced acros~
the. slough. Before Berg had time to
untie the rope and take it across to
the other horse. the mare whinnied to
her companion.
Witbou~ hesitation, the horse on

the OPPOSIteshore entered the water
of his own accord and swam across.
Here was new evidence of the unusual
sagacity of the horses! They immedi-
atell' won more admiration from an
three n1+>n.
The norses were walked along the

edge of the slough for a mile until a
second crossing was necessary Two
of the l'?en crossed the slough in the
boat whIle the other remained with the
horses. This time they abandoned the
use of the rope altogether. At a sim-
ple. "Go long!" and a friendly slap on
the rump, Old Baldy swam the slough
to the ~wo.men on the other side. Then
she whinrued acro:ss to her partner and

the second horse again swam across.
This simplified matters greatly.
"What did I tell you? '. Tommy ad-

dressed Berg proudly, "Didn't. I say
they knew more than some humans?"
"Py golly, day are smart, all right,

all right. Ay hope day don't forgot vot
ve learn dem ven ve put dem in da
boat,"
"There'll be no more swimmin' 'em

after we leave Six Mile Bluff." Tommy
turned to Berg. "There's a chance we
may have to go to Ketchikan if Don
Cook and the Steeles haven't arrived
at the ranch. Bishop and I will go down
river now. so you had better pitch
camp and stay here for a few days if
we don't. return in the morning."
Tommy paused. The Norwegian had

a worried look on his face and was
nervously stroking his bearded chin.
Tommy surmised what was going

through Berg's mind. He chuckled.
"Don't need to worry about bears
here, Berg,' he encouraged. "It. was
my fault that you got into that jam
last night. I should have known better
than to leave you on Clearwater Creek
when there's so many salmon in the
stream. I might have known there
would be bear feeding. You'll be all
right here!'
In the boat. Tommy and Bishop

waved to Berg on the river bank. The
rifle was tightly clenched in the crook
of an arm. "Bet. he won't get ten feet
away fro~ that gun, from now on,"
laughed Bishop.

UPON reaching the Bishop ranch,
'I'otnmy found a message. which.

had been broadcast from Ketchikan
radio station KGBU, waiting for him.
It requested that he come to town at
once.
After getting supplies and the en-

gineer and the Steeles in town, they
returned to the Unuk. After dinner at
the Bishop ranch they observed some-
thing they knew would mean more
t::ouble for Berg. Tommy stepped out-
Side and cast a worried eye at the sq.
Dark clouds were billowing above the
tree t?ps. A brisk breeze was blowing,
expcemg the under side of the alder
leaves.
Presently. a distant rumble reached

his ear. Thunder! Then a flash, follow-
ed by another rumble. Storm in the up-
per country, he mused, shaking his
head. Yes, it is moving down the
valley!
Calling his men, Tommy directed

that the supplies be stored in a shel-
te:ed. place. Then came the storml
Blinding flashes of lightning. Deaf-
emng thunder!
.Tommy glanced through a cabin

~do\~ at the drenching downpour
WIth dismay. Sheets of water. driven
by a heavy gale, lashed against the
glass.
:ITha~'s a tough break. Tommy:~

saId BIShop, handing him a cup of
coffee. "Might last a week, too."
No one knew better than Tommy

the undependability of Southea tern
~laska weather. Now the river would
rIse, making it more difficult to ne-

-Pie ... tam to v .... 21

The Alaska Sportsman



NATURE'S PINCUSHION
(Continued {rom pa&c 12)

Though he travels both day and
night, Porky seems to prefer th~ .late
evening and early morning twilight-
Just at dusk one evening, I drove fro~
Moose Pass to Hope on 'I'urnagam
Arm a distance of forty-six miles, and
observed seventy-four of these animals
on the trip. Early morning drives pro-
duced almost as many. Likewise, I
have encountered a roaming Prickle-
Cub on many occasions iu the dead of
night. Although he is jound in practic-
ally all timbered reg~ons of Alaska,
the porcupine density has been red.u~ed
to almost nothing in many localities,
nearly always at the hand of man..
Other enemies consist of forest fires

and the insidious tapeworm. Wolver-
ines practically live on porcupine when
available, while lynx and wolves. ac-
count for a few. Rumors are occasion-
ally heard of a coyote becoming adept
in turning the Porky on its back to
exuose the vulnerable underparts, but
such instances are rare. No positive
information is at hand to show the
porcupine's span of life, but by ~he
common rule of five times the period
of growth he should last for about ten
years-barring accidents.
In that time he can destroy a lot

of trees. This is at the base of his
persecution by man. In Alaska, he pre-
fers to dine on hemlock, often spend-
ing days in one tree eating all within
reach. Cottonwoods, aspens and spruce
are not exempt. His diet also includes
about everything common to a vege-
tarian. 'Vater lilies and other aquatic
plants likewise go into his quill manu-
facturing plant.

ON THE credit side of the ledger,
however, we find at least one all-

redeeming feature in the presence of
porcupines. His utter stupidity makes
him a readily obtainable source of food
to a starving man and this fact has
been the cause of protective legislation
in a great many states. Further than
that, his meat is greatly relished by
many tribal natives and a few whites.
My own experiments in this line would
place him somewhat on the doubtful
list, but every man to his taste. A few
years ago the quills, lest we forget
them, were extensively used by the
Crow Indians in the manufacture of
combs and ornamental trappings.
Porky's marriage customs, always a

source of conjecture at any campfire,
are not very well known. I observed a
young Quiller near Eagle, Alaska, in
late August and one nearly the same
age and size in December, near Ju
neau. Such facts and his general make-
up leave us in doubt as to how and
when he breeds.
The generally conceded mating

season is in late fall, but so far as
I can determine the gestation period is
unknown, which seems strange when
one considers the wide range of these
animals and the ease with which they
may be approached. Ordinarily, one
offspring is the rule and, according to
most naturalists, it is born in the
early spring.
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The nest is built in a rocky den,
under a protruding ledge, or some-
times under a hollow stump. Unlike
the fortunate members of the bear
family, Porky is obliged to s~i~aroun.d
all winter in quest of a Iiving. HIS
vocal accomplishments consist of a
varied chatter or odd~pitched moan,
whichever seems appropriate to the
occasion.

If he is forced to it, Porky can
swim, or rather float on his air-filled
quills while he paddles along.
Ordinarily unsociable and non-gre-

garious, the porcupine ev~den~ly
leads a solitary life, always maintain-
ing a poker face. Wherever several of
these quadrupeds are congregated it
is a sure sign that attractive food,
rather than a desire for companion-
ship, has brought them to.geth~r. It
has been said that the QUlller IS al-
most impossible to tame, but I know
of a young one that made a rather af-
fectionate pet. He would crawl up to
my father's shoulder to partake of a
morsel of carrot and seemed to thor-
oughly enjoy the performance. One
day he disappeared. Upon returning
some two weeks later, the Porky stoic-
ally set about retrieving a bite to eat
in the same manner as if the interval
had been only a few minutes.
Because of his tree destruction, for

the protection of dogs, and for use as
fox feed, many a Quiller has been
cheated of his allotted ten years. Add
to this his many deficiencies, tape-
worms and forest fires, and it is a
wonder that he can still exist in the
scheme of nature. However, the porcu-
pine will probably always be with us
and there's a very pointed reason-in
fact thirty thousand of them!

HORSE POWER FOR UNUKGOLD
(Continued from page 16)

gotiate. He thought of Berg and the
horses at Six Mile Bluff. Berg was
equipped with a sleeping bag and a
waterproof fly. Even so in a storm like
this, it would be mighty disagreeable.
For two days the downpour contin-

ued. Then, on the evening of the second
day, the wind subsided and the rain
abated into a slow drizzle. If, thought
Tommy, conditions were at all favor-
able in the morning, they would chance
a trip up to Berg and the horses.
The Storm Gods smiled, and on the

next morning they bid the Bishop
ranch farewell.
This river navigation in a small

boat was a new experience for Don
('OOK and the Steeles. The swift and
now swollen waters of the Unuk pro-
vided them wit} several thrills before
Six Mile Bluff was reached.
And there, on the river bank, was

Berg! A more bedraggled, forlorn
person cannot be imagined. He looked
for all the world like a sick rooster.
Five days bad he spent in solitude
with the horses, awaiting Tommy's re-
turn. He was too glad to see his friends
to complain, but he was anxious to
get going again.
After a hasty introduction of Berg

to the new members of the party,
Tommy set about to prepare for one
of the greatest undertakings of his
life.
It was time to load horses and sup-

plies on the boat for the long, dan-
gerous stretch ahead. Uneasy glances
were exchanged by the others as 'I'cm-
my led Old Baldy to the boat. Even
the mare seemed to sense the gravity
of the situation.

SLOWLY, Old Baldy raised one foot
and placed it gently on the floor of

the boat, then the other front foot.
She hesitated a moment as the boat
listed slightly, then, as if to say, uWell,
here goes," she entered the. beat,
bracing her feet apart to maintain
her balance.
"Good girl," commended Tommy,

giving her a friendly pat on .the neck
as the mare timidly nosed his cuff.

UAll right," said Tommy, calmly,
"Ross you remain here with the other
horse' and the rest of yon come with
me."
The motor was started and Tommy

swung the bow slowly into the tur-
bulent stream. Then, "Hang on to
Baldy's halter, Cook, and talk to her.
She's pretty nervous."
Tommy scanned the river with a

cautious eye. It was wide and swift.
The storm had flooded the river to a
dangerous height. The water was
muddy and he could not see scores of
rocks, formerly in sight, now' barely
submerged by the flood waters. Fear-
ing that he might crash, he swung the
boat slowly toward mid-channel.

A shudder ran up Tommy's back as
he sized up the situation. A twenty-
eight foot boat, he mused, four men
and the supplies ... a horse ... and
two miles to go before I can put the
horse ashore .... H she will only keep
her head everything will be all right.
This seemed worse than tight-rope

walking, trying to balance such a load
in a boat which drew hardly four
inches of water; the horse towering
six feet above the swirling river!

TOMMY stood in the stern, his hand
firmly grasping the tiller. He was

listening to the rhythmic hum of the
powerful twenty - two horsepower
Johnson. He contemplated what the
result might be if the motor failed.
They would certainly be swept down
to disaster, possibly death. The motor
was in good condition, though-he had
seen to that.
He was startled from his musings

by a shout from the bow. "Look out,
Tommy! A sweeper!" For a split
second he was almost petrified with
the danger ahead. Cold perspiration
broke from his forehead.
"Ya, hal', quick, swing her, swing

her!" shouted Berg, excitedly, as he
brought the pike pole into action.
There, not twenty-five feet ahead,

directly in their path, was a large log,
thirty feet in length. It was sweeping
broadside toward them in the power-
ful current. Many thoughts raced

-Please tun:l .. ~ u
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river and approached the spot where
he planned to put the horse and sup-
plies ashore.

Leaving June Steele and Don Cook
ashore with Old Baldy, Tommy and
Berg returned for the other horse. AI~
though not as thrilling as their other
trip, there were many anxious mo-
ments during the second. They dodged
more sweepers and picked their way
cautiously along the winding course.

Two miles had been accomplished
that day, making a total of eight
miles from the ranch. The next sixteen
miles were the most difficult. Tommy
could think of no one he would be more
glad to see than Sam Kirkpatrick at
the boundary. Sam would take charge
of the horses for the Premier people
and Tommy and his party would ac-
company him along the trail the rest
of the way.

Day after day they struggled on,
walking the horses along the bank
where possible and transporting them
in the boat when necessary. It was a
slow, grueling task.

On the seventh day, they reached
the International boundary. With the
greatest of pleasure, they turned the
horses over to Kirkpatrick. Only one
more stretch remained-the twelve-
mile trip along the Canadian trail to
the place it branched off toward the
Premier property. That would be com-
paratively easy, even though the trail
was not wide. It was simply a matter
of walking ahead, the hones, carrying
the packs, would fellow. After that,
Tommy and his party would proceed
without the horses twelve miles far-
ther, to the Unuk River Placer Gold
Company's holdings.

Know the Facts About
America's Last Frontier

II1x:lttle,using due care that our shoot-

l
ing endangers no innocent pilgrim.

Should there ever be a closed season
on bottles and tin cans we can then
very profitably construct or find al-
ready constructed some natural range
providing all the requirements for the
safety of the aforementioned pilgrim,
put up a snooty target stamped "Stan-
dard American 20-yard Pistol Target"
and see what rotten shots we really

I
are. About this time we shall con-
gratulate ourselves that the hand-gun
man is a solitary bird.

\ HORSE POWER FOR UNUK
I GOLD

(Continued from plLi"e20)
through Tommy's mind in the remain-
ing seconds.

If he thrust the tiller hard over and
swung the boat sharply the horse
would surely lose her balance. Little
chance for her to maneuver. They

I would we swamped!
He must act quickly. Tommy had

but one choice. He would have to take
it. In a flash, he thrust the tiller over
in a 'wild effort to miss the battering
ram. The frail little boat rolled as
Baldy's weight shifted. Water poured
over the gunwale. "We're lost!"
screamed Steele.

Just then, Berg, using all his
strength, drove the pike pole into the
end of the log and forced the boat over
to the other side. She took water over
the left gunwale as she rocked.

There was a sickening sound as the
log grazed along the side. Not a word
was spoken. With surprising agility,
Old Baldy maneuvered her feet to
keep the balance. Her years of experi-
ence in packing heavy loads across
slippery glaciers saved the party from
a disaaterous end.

Tommy, mopping the perspiration
from his brow, finally addressed Berg
in the bow. "Any of the supplies get
wet?"

"Not a ting but a can of gas-aline,"
came the reply.

Tommy had hardly regained his
composure before he sighted a large
snag floating down directly in their
course. Cautiously, he turned to avoid
it, and heaved a sigh of relief as the
snag swept past.

"That's a welcome aigbt," exclaimed
Tommy as they rounded a bend in the----.::..._-_--.:.~~:...::.!:~
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ALASKA!
Keep in touch with Current
Events and News from the

Entire TERRITORY!

Facts About
Alaska

An 88-page booklet dealing
with information in general
about the Territory of Alaska.
Classified for ready reference.

60c Per copy
postpaid

Ketchikan Sunday
Chronicle

Alaska's Only Sunday
Newspaper.

To you once a week throughout
the entire year comes current
news and topics on Alaska and
Alaskans in all parts of the

Territory.

$4.00 $2.40
Per year For 6 months

Send check or money order to
Ketchikan Alaska Chronicle

Ketchikan, Alaska

ALL WAVE
BATTERY RADIO
$42.95 ba:=i~

At last! A fuD range battery radio es-
pecially designed for boab or camp.·Un-
u.!luaUyfine lIeledivity and performance
on botb broadcast and IIhort wave banda.

SERVICE ELECTRIC CO.
Ketchikan, Alaska

Winchester "33 Cal."
Regular Price $53.75

ONE more apparent obstacle blocked
the path of the horses, however. It

was a seventy-five foot bridge, in.
tended for human travel only, sixty
feet above the river. It was construct-
ed of two small logs, barely sixteen
inches through. The tops of the string-
ers had been adzed off, forming a
very springy walk only thirty-two
inches wide. It had no railing and pre-
sented a dizzy aspect to even the
engineer and the Steeles.

"How are you going to get them
over that, Sam 1" inquired Tommy of
Kirkpatrick. Even Tommy was du-
bious about the horses' ability to do

-Plea.M turn to pp 24
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SALeSMAN
Ketchikan, Alaska
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The Talkeetna Mountains are rug-
ged, remote and lack trails, though it
is all an igneous-sedimentary forma-
tion which has much promise, particu-
larly the northwestern slopes overlook-
ing Valdez Creek and adjacent streams
-c-also the Iron Creek country, to the
southeast. Large gold bearing dykes
exist on the upper Talkeetna River
and deposits of massive bornite, with
free gold and platinum are found on
the Kashwitna farther south.
Valdez Creek, about forty miles air-

line from the Alaska Railroad, has had
much activity in both placer and lode
mining since 1925. Placers on the main
creek and branches from the south
have produced for several years, with
valuable strikes of quartz gold made
recently.
Summarizing, we may say: favor-

able prospecting districts in the Su-
aitna drainage area seem to include
Valdez Creek and the Talkeetna Moun-
tains, with promise also in the Skwen-
tna-Styx Creek region.

HORSE POWER FOR UNUK
GOLD

(Continued from page 22)
an act of "tight-log" walking like that.
"Don't worry about that," returned

Sam. "Show me a horse that has
worked for Jack Rainey and I'll show
you a horse with legs trained for any
footing."
"Now, look here, Sam," pleaded

Tommy, "We've risked our lives and
gone through hell and high water to
get these hay-burners this far. Don't
let's lose them, now. Why not lead
them down the hill and ford 'ern."
"Rats," returned Sam, disgustedly.

"That'd take three hours or more."
After removing the packs, Sam led

the horses, one at a time, across the
swaying bridge. These were breath-
taking moments for all, apparently,
except Sam.
It was with great relief that Tommy,

Cook and the two Steeles bid adieu
to Berg, Kirkpatrick and the two
horses.

As they stood and watched the two
men and the horses trudging on to the
Premier properly, they saw Old Baldy
stop. She half turned in the trail and
peered over her shoulder. Raising her
head into the air, she issued a loud
whinny. as if to say, "It was a grand
trip, boys! Goodbye!"

ATTENTION

BOAT OWNERSl
Competent Electric Repair and

Installation Service.

Electrical Boat Equipment.
Marine Refrigeration.

Smith Electric Co.
Ketchikan, Alaska

TRAPPERSl
Let us supply YQurTl'appin". Hunting

and out-door necessities.

IF IT'S MANUFACTURED
WE HAVE ITI

or will set it for 10n

W. K. SPAULDING
Real Estate Agency

WHERE TO BU~-Reaidenee and Business
Property;. Homew~ and Acreage. A few

Kood SItes for Mmk Ranuell available.

P.O.Box 156 Ketchikan, Alaska

THE WATER TRAIL
(Colltipned frolll P". 11)

trict attorney has his eyes on bigger
offices in the coming elections."
"But the boy is innocent," protested

Lon.
"Now, just a minute. Let me finish.

I'm inclined to think that he's telling
the truth, but there is only ODe man on
the cutter that says he thinks there
were two boats. That isn't enough."
The attorney's hand tightened on Lon's
shoulder.

"If Tug Moran fra.med your brother
and. the whole thing was not just a~
accidental meeting with the cutter he
has certainly framed him well.' He-

ALASKA VIEWS
Foz beautiful pietureB of AiuO·. eeente
grandeur-tinted and framed or plain-

write to
SCHALLERER'S PHOTO SHOP

K.tdlibn. Aluka
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CLASS IfF IfE D ADS 

THE EMPIRE 
IS THE MEDIUM 

Through Which the General Public 

Can Always Have Its Wants Supplied 

Answers for advertisers will be 
held two weeks after date of last 

Insertion THE EMPIRE cannot as- 

sume jesponsibility to care for un- 

called-for-letters after that period. 
Closing time for classified adver- 

tisements: 2 p. m. 

Closing time ior display adver- 
tisements: 11 a. m. 

EMPIRE CLASSIFIED AD RATES 

JOc. pcf line first insertion. 
6c. per line for subsequent insertions 
Special rates by the month. 
Count five average words to the line. 

FOR SALE 
FOR SALE OR RENT—Ferguson 

Rooming House; 15 rooms all fur- 

lilahed, steam heated. Apply 99 

Front St. 

FOR SALE—Five-room house with 

hath. Apply 123 Gold Street. 

FOR-SALE—Lot with 2 houses, 
four and six rooms. Apply to own- 

er 323 East 7th. 

FOR SALE—Trolling tn.at Katy, 
26 ft. long; 7 ir.p.^heavy duty Re- 

gal engine. Leads and spoonB In- 

cluded. Inquire at Slg Benson, City 
Float. 

FOR SALE—9-room house, partly 
furnished. Located at 536 Park 

Ave. Cheap Inquire of Mrs. Win 
Dunder. 

AUTO FOR SALE — 7-passenger 
Hudson Six, In excellent condition. 
Now Is the time to huy, ready for 

tourist trade to glacier. Apply Cap- 
ital Coffee House. 

FOR SALE—Barber shop with 
five rooms furnished in connection. 

Apply 138 Front Street. 

FOR SALE — Bargain, 4-room 
House, furnished, newly painted, dec- 

orated, first-class condition. Terms, 
suit purchaser. Inquire of owner, 

Lljfbt do office 

SALE—3 8 ft. by 10 ft. hull I 
rdjtdy for cabin. Will scell for 

fit0.00 if taken at oqce, with all 
the Equipment and lumber I have on 

Boat can be seen at the Pa-1 
fictftc .Steamship Dock C. C. Nlch- 
olk. 

_ 

ONS^LOT, 60x100, corner 6th & 
Kennedy, with 2 houses, 6 rooms I 
wltlBbailement In each house. Would 
{like 'to sell 'both for $5,000, or 

4.be for $2,750. Gus Ander- 
bo», ‘etmreer. 

_ 

V'1 ftov'/"' ■■ —. 

' Idr rent—rooms 
jL£.'Sft...:r. .' ..— 

JUNEAU ROOMING HOUSE—Over 
Juneau Billiard Parlors. Quiet, com- 

fortable rooms. Baggage stored while 
you1 are out cf town. Rates 60c. 
per day and up. Mrs. J. H. Alilera, 
Mgr. 

BERGMAHH HOTEL 
Fifty Outside Rooms; Steam- 
heated; hot water ALL THE 
T18(B; Rates by day, week or 
moan. Mss. R. Q. Day, Mgr. i 

ORPHEUM ROOMS 
SteMB hented, furnished rooms. 
Hat and cold running water 
in every room. Reasonable 
rates by day, week or month. 
Corner Main and WUlpugbby. 
Phone 396. 
i___ 

BOARDING HOUSES 
COMEORTABJLE ttUABTEBS ABB 

HOME COOKING 
Room and board, $10 per week 

TrabblMt rates: Room*, $0c, 76c 
and #1. Meal* 60c. 

Welcome rooms 
Otar Rrltt'* Store, Seward St. 

Mr*. ▲. l ataer, Prop. Phone 3(6. 
,l" — ** * 1 'V 1,1 -- 

FOR RENT—Houses 
FOR RENT—Furnished House. Mrs. 
Montgomery Davis. Sixth and Seward 

FOR RENT—Large and small fur- 
nished houses. Mrs. H. P. Hanson. 
West 8 Calhoun Ave. 

FOR RENT—Three and four-room 
furnished houses. Inquire Mrs. R 
E. Clark, 214 4th. Street. Phone 3C7. 

FOR RENT—Six-room completely 
furnished house; electric range and 
heating plant; economical on fuel. 
Call at Empire or telephone 205 

FOR RENT—4-room house, com- 

pletely furnished. Phone 429. 

FOR RENT—Modern houses, new- 

ly furnished, clean and cozy, excel- 
lent view. Ideal home for small 
family. Apply H. M. Behreuds Co 
Inc. 

FOR RENT—Apartments 

SEA VIEW AND JUNEAU 
APARTMENTS 

Has housekeeping rooms fully 
furnished which includes bath, 
light, water and clean linen, al- 
so phone service. All rooms 
are outside rooms with splen- 
did view of the Channel. "Coz- 
ily” and "neatly” furnished 
and sanitary in every detail. 
2, 3, 4 room apartments for 
private families. Reasonable 
rates. Phone 286. 

J. W. NICHOLS, Prop. 

CLIFF APARTMENTS 
On the cliff next to the Court- 
house—"The Cozy Corner of 
Juneau;" 2, 3, 4 room apart- 
ments fully furnished for 
housekeeping Clean and re- 

spectable. Suitable for small 
families, ladles or gentlemen. 
Each apartment a home by It- 
self. Strictly private In every 
respect. Including baths, etc., 
Telephone service Warm and 
comfortable. Reasonable rates. 

MISCELLANEOUS 
PIANO FOR RENT—pnone 143. 

SECOND HAND FURNITURE 
Bought, Sold and Exchanged. 
Ruga and CarpetB Cleaned, 

Refitted and Laid. 
Telephone 418. 

CHAS. ANDERSON 
228 Second St. P. O. Box 622 

USED FUR5ITURE 
Bought Sold and Exchanged 

N. ROOOVICH 
211 Seward St. 

Telephone 441. P. O. Hoi 261 

PAINTING, PAPER HANGING, 
.KALSOMINING AND 

SIGN WORK 

A. RUNDALL 
Brunswick Building, .Front St. 

NOTICE OF CHANGE OF NAME~ 
OF VESSEL 

Notice is hereby guvn that the 
Commissioner of navigation has 
granted authority for the change in 
the name of the Ga. s. JA-KA-DAN, 
official number 216665, to NUG- 
G'iT. Wjn. C. Wright, owner, adv 

FOR CANNERIES. MILLS 
AND MINES I 

No matter what make of 
bolter or oven, I can build It 
right for you, because I spec- 
ialise In this particular line. 

0. E. KRAUSE 
Brick and Stone Mason, Juneau 

j Old papers for sale at The Empire 

T 

0ATHS 
HILLSIDE BATH HOUSE—Turk- 

ish, Needle, Steam, Shower and tub 
baths. Dry and steam heat. Wll- 

j Ham Lott, expert messcuste will be 
I In attendance on Wednesday and 

Saturday of each week. 212 Front 
St., Phone 163. 

CITY BATHS 
Tub and shower baths. To- 
bacco, candles, soft drinks In 
connection. Near City I>ock. 
829 Front St. Phone 433. 

F. Fuller, Proprietor 

PALMISTRY—Card Reading 
GOOD CARD READ! NQ. il)6 

Front St., opp Alaskan Hotel. 

PALMIST—Come and have 
your fortune told from your 
hand. Work, busines*, mar 

riage and the future accu- 
rately foretold; 306 Front 
Street. 

WANTED 
WANTED TO BUT: — High-backed 

sulky. Phone 1512. 

WANTED position by lady as 

cook in cannery or camp. Call 
Empire Cl 80. 

WANTED—Boat builder at Sitka. 
Inquire James Russell, Front Street. 

HELP WANTED _ , 
-.'-T- — y 4 *. >4-f- ; -V 

* 

WANTED— Mttsielans. All instru- 
ments. Cali Carl H. Erickson, 
Phone 15. Douglas. 

WANTED—Maid tor general house 
work Apply Goldstein’s Emporium. 

WANTED—Man to take charge of 
lath mill. Apply Juneau Lumber 
Mills. 

LOST AND FOUND 
—--—--- 

LOST—Wrlstwatch in leather case. 

Finder please return to Nelson’s 
Stationery Store. Liberal reward. 

jL. 

IDST—One belt axe on Menden- 
hall Road. Return to Empire C- 
174. 

THE RENOVATORY 
FIKST CLASS CLEANING 

HATS BLOCKED 

126 Front St. J. B Moon 

For All Kinds of 

BLACKSMITH WORK 
Call On 

JAMES CARLSON 
Willoughby Ave. 

--—B 

LADY8MIT* COAL 
i 

We can now l'urniib you 
Ladyamlth coal, dry kindling, 
moving and hauling ol all 
kinds. Phone 844*. j 

COLE TKAKSFXK CO 
__ -V • 

TACOMA GUN STORE, Inc., 
Tacoma, Wash. 

Largest supply of hunters’ and 
trappers' supplies In the Northwest. 
Especial attention to mall orders 
Send 1-cent stamp for catalog. 

MAN IN THE MOON 
PROFESSOR’S TARGET 

IN TEST OF ROCKETS 

WASHINGTON, May 13.— 
Test of the new rocket appar- 
atus designed by Professor It H I 
Goddard, to reach altitudes far j 
above the earth’s air envelope 
and, as a vague possibility, j 
even to the moon will be made 
late in July at Worcester, Mass., 

: 

the National Geographic Soci- 
ety announced. i 
l——_a 

MEETING POSTPONED 

I The regular monthly meeting o£ 
I the Juneau Woman’s Club has been 

| postponed to Wednesday. May 19- j 

Fraternal Societies 
-*-—Of-- 

Gastineau Channel 

B. t. U. £ L K S 
Meeting Wednesday 

$T' y ^ Even ug at 8:00 

THkiifis ^ o’clock Elks' Hall. 

Wm' Eshlted Ruler 
$rMk JOHN A DAVIS, 

Secetary 

Co-Ordinate Bodies 
Scottish Rite 

: May 7 -r- Regular 
business meeting 

i bodies. 
i May 31—Dodge of 

J Perfection.- Degree worki 

i. o. o.W.1% 
SILVER now 
LODGE NO. 2, _ 

M<‘etB ».*very Thursday erenloK at 7jail, 
Odd Fallows* Half 2nd. and FranUtin 

I Sts Earl E. Smith, Sec'!’.; E. M. 
Pulley, Noble Grand. Visiting I.O.O.r. 
welcome. ^■ 

MOUNT JUNEAU LODGE 
NO. 147, r, A A. M. 
Stated Communication 

Second and Fourth Mondays 
I of each Month, In Odd Fellows 

Hall, beginning at 7:30 o’clock. 
j. w. McDaniels. Master. 
H. E. GROWN. Secretary. 

order,, of the 

EASTERN STAR 
Second and fourth Tues 

days of each month. 
At 8 o'clock, I. O. O. K Hat! 

CLEMENTINE WAHLGREEN, W. M. 
LOUIS E, McCOY, Sec’y. 

KNIGHTS OF 
COLUMBUS 

Archbishop Seghers 
Council No. 1780. Meet- 
ings second and last 
Mondays at 7: JO p. ui. 
Transient Brothers urged to attend 
Council Chambers, Fifth St. Barney A. 
Rosselle, G. K.; James F. Hurley, Sec.’y. 
..... unwinm.inmi»miiimiMiiiitm»i* 

PERSEVERANCE REBEKAH 
LODGE NO. 2-A, I. O. O. F. 

Meets 1st. and 3d. Tues. evenings in 
Odd Fellows’ Hall, 8 o’clock. Visiting 
members always welcome. Alice laaugh- 
lin, Sec’y.; Edna E. Polly. N. G. 

INFORMAL INVITATIONAL DANCE 
Under Auspices Nobles 
Mystic Shrine of the S. 35. 
V. Shrine Club on THIRD 
THURSDAY OF EVERY 
MONTH IN ELKS HALL 
it 9 p. m. Each Noble 
nay invite as many 
;uests (Masons or npv- 
vlasons) as desired. Present Invitation 
it door. The Fez MUST be worn. 

AMERICAN LEGION 
-Ilford John Bradford Post No. 4 

Juneau, Alaska. 
Regular meetings on third Thurs- 

lay of each month, at 8 p. m. in 
"llks’ Lodge Room. Dr. II. C. De- 
Jighne, Post Commander, Phone 
104; George E. Mann, Secretary 
'’cone 196. 

LOYAL ORDER OF MOOSE. 
Juneau Lodge 700 

•feete every Friday night, 8 o’clock, 
vlooee Hall. S. Wallstedt, Dictator; 
t. H. Stevens, Secretary. 

CIRCLE CITY HOTEL 
Has a Heal Home Atmosphere 

CLEAN. COMFORTABLE. 
And Within Your Means 

ALL OUTSIDE ROOMS, BATH 
AND SHOWERS. 

Rooms 50c., 75c., and $100. 

See For Yourself! 

William Short, Prop. 

CITY CAFE 
THE HOME OF GOOD EATS 

NOODLES, CHOP SUEY. 
OPEN ALL HOURS. 

S. Tanaka, Prop. Phone 377. 
City Dock. 

UP-TO-DATE Millinery work done. 
New hats made out of old ones. Save 

money by seeing Mrs. Scliwarzen 
berg, Douglas. Phone 452. adv 

ALASKA NOTES 

Mrs. Joseph McDonald o£ Ester 
Creek lias received the news of tlit? 
deatli of her brother, William Regan, 
at Seattle. 

The Cordova Chamber of Commerce 
has endorsed the proposed Alaska 
Development Board. 

William Thompson, pioneer res- 
ident of Cordova, djed at that place 
recently. He is survived by a brother 
at Cedar Ridge, Mont., and a sister at 
Boise, Idaho The funeral occurred 
at Cordoya. 

Eleven members were admitted to 
the Cordova Igloo of Pioneers in one 
night. 

George R, Coshaw, formerly United 
Suites Deputy Marshal in the Third 
Division, who lias been in the Nome 
country and the Alaska Interior buy 
ing furs for two years, recently left 
for New York. He made the trip 
overland from Nome. 

A mail service has been estab- 
lished between Sulzer and Choniley 
A contract for the delivery of the 
mail has been awarded to E. J. Will 
iams who carried the mail from 
Ketchikan to the portage at Sulzer, 
owner of the Rough Rider and the 
Taku II. 

Salvage from the Libby, McNeil 
and Libby barge, Dashing Wave 
is being brought into Ketchikan. 
A large part of the cargo, consisting 
of machinery and cannery supplies, 
have been saved. The Dashing 
Wave was wrecked a few weeks a'g j 
hound from Seattle to Alaska. 

P. L. Neil, Postoffice inspector, 
paid Postmaster J. F. Warder of 
Ketchikan, who has resigned, in order 
to accept the position of United 
States Commissioner at Ketchikan 
the compliment of saying: “You 
have the most efficient and accommo 

dating office in the country and 
tlie department regrets losing such 
a competent executive who has hand- 
led the local situation so success- 

fully.” 

The Petersburg City Council has 
elected L. J. Morrison City Clerk 
and Magistrate, C. C. Clausen City 
Treasurer, W. P. Mowes City Elec 
trfcian and E. N. Ohmer Chief or the 
Fire Department. 

Anton Eide, for the Road Com- 
mission, has started work on the 
road from Petersburg to Scow Bay. 

— 

Rev W. J. Maakestead, pastor cf 
the Lutheran church at Petersburg, 
has left that place for Tacoma, 
where he will reside in the future. 

Robert W. Kellen, old-timer of the1 
Alaska Interior and father of Mrs. ! 
M. A. Schaeffer and O. W. Kellen,! 
died hecently. 

R. E. Small, of the Seatle firm of 
Kelly-Clark Company, who has Re- 
turned to Seattle from a trip through 
out the East, says the outlook is 
for a marked improvement In the 
salmon market. He predicts there 
will be little difficulty in selling the 
1920 pack. 

Ketchikan will appropriately ob- 
serve Memorial Day, May 30. Among 
the features^of the observance will 
be a parade in which the American 
Legion will join. 

( 
M. S. Dobbs has been elected school 

tax collector at Ketchikan, vice Geo- 

rge Woodruff, who was called to 
Seattle to attend to his father’s 
fur business on account of the ill- 
ness of the latter. 

Joe Ulmer of Ketchikan, who took 
it party consisting of H. A. Warner, 
l’erry Warner and William Fortuny 
to the Unuk river and returned to 

Ketchikan, says the seaBon is a 

month late at the Unuk. The Warner 

party is taking supplies and an out 

fit up the Unuk river for a party 
of engineers who will mark the inter 
national boundary at that place with 

monuments. They will take the out- 
fit up the riverJn a poling boat and 

expect to be back at the mouth of 
the river to meet the engineers May 
17th. 

We are helping to bring down 
the high cost of living and still 
serving the same good meals. Alas- 
ka Grill. adv. 

BRINGING UP FATHER By McManus 
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OLD IVORY BE4DS 
Unsurpassed 

In Beauty of Colors and Quality 
BERRY’S CURIO SHOP 

165 FRONT STREET. *• JUNEAU 

BUSINESS METHODS 
in THE HOME 

Up-to-date housewives always have checking ac- 

counts and pay all their bills by check. The habit 
induces thrift, order and a business system in buy- 
ing for the home. 

Remember that canceled checks are 
the best kind of receipt. 

The First National Bank ot Tuneau 

SALE 
Second-Hand 1-in. Steel Cable, 6-19, in Good 

Condition. Apply 
>'.i VU--- j 

ALASKA GASTINEAU MINING COMPANY, 
Thane, Alaska. 
_- _: ■ 

tFOR 
PRINCE RUPERT, VANCOUVER 

VICTORIA, SEATTLE 

“PRINCESS MARY” 
Leaves Juneau, May 3, 13, 24. 

Baggage bonded through to Seattle. Passenger* 
have no trouble or delay account customs or 

Immigration regulations. 
OLIVER OLSON DAVE EVANS L. S. FERRIB 

Agt., Douglas Agt., Thane Agt. Treadwell 
K. P’. RICHARDSON, General Agent, Juneau. 

______ 

w ALASKA 
STEAMSHIP COMPANY 

SAFETY — SERVICE — SPEED 
Tickets to Seattle and Tacoma 

S. S. Alaska, S. S. Alameda, S. S. Northwestern 
and S. S. Jefferson. 

NORTH—ARRIVE JUNEAU SOUTH—FROM JUNEAU 
\laroeda .—*- Alameda May 12 
Northwestern May 10 Northwestern May 17 
Jefferson ... May 12 Jefferson .......... May 13 
Alaska May 16 Alaska .. May 23 
Alameda May 23 Alameda June 2 
Jefferson May 24 Jefferson May 25 
Northwestern May 30 Northwestern June 7 

W. E. NOWELL, Agent, Juneau; Phone 2. 
ELMER E. SMITH, Agent, Douglas; Phone Douglas 33. 

SCHEDULE SUBJECT TO CHANGE WITHOUT NOTICE 
Leave Seattle Northbound Westbound Southbound' I 

Admiral Watson May*4$- I 

Spokane f May 8 ■ * May 8 
Admiral Kvans.May 10 May 14 May 25 

City of Seattle. May 11 May 15 May 17 

Three Sailings per Week from Seattle, San Francisco, Los Angeles 
and San Diego 

TICKET OFFICE ON ADMIRAL DOCK ; J. H. KLINE, Agt. Phone 4. 
GUY SMITH, AGENT AT DOUGLAS; Phone 18. 

SAFETY COURTESY SPEED ^SERVICE 

Alaska Transfer Co. 
General Hauling, Baggage 
Coal. Contract Hanling 

Main St. Phone 49 WANTED 
t 

Gas 

Engineer 
V 

Apply at Office of 

JUNEAU FERRY & NAVI 
CATION CO. 
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GB Halliday Home Pag� 

I I I I I 

STAN BISHOP-A TRUE SOURDOUGH 

PLACER GOLD MINING ON THE UNUK 

I� 
OCT.DEC

◄ I ►
2007 I I ! 2009 

Stan: I had a placer mine on Sulfurettes Creek, clear up [at] the head of it. Close to seventy miles from the mouth of the [Unuk] river. 

Don: Did you get a lot of good ore out of there, good placer? 
Stan: Well, I brought placer out for three years .... I just scratched the surface. But I sold my gold to Gus Prue!!. It was all jewehy gold, all big 
heavy gold. And then Walt Blanton bought one batch that! brought down, $3800 worth in one bottle. The price of gold at the time was $27. Gus 
gave me a little bit of an edge because it was jewehy gold and he didn't have to do anything, except blllnish it up a little bit. The strange thing 
about this gold was that most of it was black because it had been deposited in pyrite mi!liollS of years ago, and it had gotten black from the iron. 
And my first pan that I took and I found coarse gold in; I didn't know what I had. I could see these chunks of black stuff that hung back in the pan, 
and I picked a piece up and scratched it on the bottom of the rusty pan, and it was gold. But it was as black as coal. 

Don: I've never heard of that! 
Stan: But I put the gold in bottles and put baking soda in vvith it and after a week or ten days, it had eaten most of the black off the gold. 

Don: It was just on the surface of the gold? 
Stan: Well, where the gold was, which was down in bedrock, either on bedrock or in a1tificial bedrock, which would be any patt of the pyrite 
fonnation where gold comes out, it usually lays on top of the pyrite because pyrite is heavy, too. It's almost pm·e iron, and the gold, a lot of ti.mes, 
is spread out on top of this pyrite bedrock, a false bedrnck. So that's a whole sto1y in itself. 

Don: Is that close to where Duke Killbury had his mine? 
Stan: Well, he took my location. Yeah, he jumped my claim ... 

Don: That old rascal! 
Stan: I was sitting in my house over at Temsco, I used to own a house there where Temsco is now, and I heard the telephone ringing and I 
answered it and he says, "This is Duke." I said, "Duke who?" He said, "Duke Killbmy. I'm sitting on your claim up on the Sulphide. And here it 
was in the dead of winter. I couldn't even believe him! I said, "Well, how can you do that?" He says, "Well, I've got a radio up here." He had a 
radio; he could reach Vancouver and have it rebrnadcast up this way. So he called me to gloat over the fact that he had jumped my claim up there! 
That was unusual; I tell you, I could hardly believe it when he said where he was. He said, "I'm up on the Sulphide." 

Don: Were you able to do anything about it, 
Stan? Stan: No, I didn't. 

I .Introduction 

9.Home for 
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INTERNATIONAL BOUNDARY COMMISSION 

JOINT REPORT 
UPON THE 

SURVEY AND DEMARCATION OF THE BOUNDARY 
BETWEEN 

CANADA AND THE UNITED STATES 

FROM TONGASS PASSAGE TO MOUNT ST. ELIAS 

IN ACCORDANCE WITH THE CONVENTION OF 

JANUARY 24, 1903; THE AWARD OF THE TRIBUNAL, 

APPOINTED UNDER THE CONVENTIO , SIGNED 

AT LONDON, OCTOBER 20, 1903; AN EXCHANGE 

OF NOTES BETWEEN THE GOVERNMENTS OF 

GREAT BRITAIN AND THE UNITED ST A TES RELA

TIVE TO THE AWARD, SIGNED AT WASHINGTON, 

MARCH 25, 1905; AND THE TREATY SIG ED AT 

WASHINGTON, FEBRUARY 24, 1925 
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E. C. BARNARD, 1915 1921 
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I JTROD CTION 

This report on thee. tabli . hment of the Internati onal Bounclarv line bet\\'een 
( 'anacla and the Un i ted tates tcni tory of . \ laska, from T ongass Pas~n,ge to ).Joun t 
f-;t. Elias, is submitted in accordance " ·ith .\ rticle Y[ of the (',m\·c,ntion of .Januarv 
2-1, 1903: the . \\\·a rc! of the . \ la:-,ka Bou nclar.'· Triliu nal, sign rd Oct oher 20 of t h.e 
sa111r .''Car; the cxC" hangc of note's liet\\'een Crcat Britain and the l~nitPcl ~tat es 
rPlati\·r to the .\ ,,·ard, s igne I at \\' ashington. ).[ arch 2:). 100,) : and .\ rti(']c, lY of 
llw TrC'aty of 192:3 . 

. \ I l hough t hC' fi rst mo\·e to liax<' the hound:.ll'\' Ii ne c•stal ,1 ish<'d bet ween 
( 'annda and .\ laska ,rns made in J S7'2, no definite ac.'tion tO\rnrds unckrtaking a 
su n ·r.\· for that purpo:-;c ,,·as taken u n ti! 20 .-ea rs later , ,,·h<'n a c·on ,·en t ion ,,·as 
signed in \fashington .. \ rtic·lc J of the co~,·cn(ion of l?'\92 stipulatrd that a 
·'C'oinciciC'nt or joint ;;mvey'' should be made of the tC'l'rilor.v adja('ent to the 
houndar.'· line het,,·ecn latitude .- -.1: 0 -:l-0' north and the point whC'rc it intersects 
the 1--!lst ).[eridian . . \ joint sutTey commi. ·sion ,,·as acc·ordingly formed, which 
functioned from J ' 93 to l ' 9.j . ln carrying; out their survey the c·omrni. sioncr 
adopted th e newly denlopccl phototopographic method, particularly suitable to a 
f'OL11111'.'' abounding in precipitous mountains, deeply crevassed 1;lacicr;;, treacherous 
sno\\· fields, and S\\·ift. uncertain glacial streams flo"·ing in part through deep 
C'anyons, \\·here the methods of topographic suffeying generally employed in les 
rugged terrain would b- extremely difficult and ·low. 

W hen the members of the ~\ la ka Boundary Tribunal were in ;;cs ·ion they had 
before them duplicate igned copie. of the map. accompanying the /epo rt of t he 
commi sion of 1 93-1 95, and on the e they marked the course the boundary lin e 
\\'as to take. Ea t of Stephen P a sage, howe,·er, they l l't part of the line 
undefined, a the topography on the commission's maps in that a rea did not 
extend far enough ea t \\'arcl. The ta k of identifying and marking the boundary 
line a decided on by the Tribunal, a nd of defining the parts not spec· ifically indi
cate l by them, de, ·olved upon the ne\\'ly appointed I ntcrnational J ounda ry Com
missioner., 0. IL Tittmann for the United, tate:-,, and \Y . F. King for Canada. 

The field \\'Ork of delimiting, marking, and defining thi:s sec tion of the Inter
national B oundary line \\·a started in l 90L1. It com pri:--cd in general the extension of 
net of triangulation to the boundary area from th - U. '. Coast and Geodetic 'urv y 
triangulat ion along the coa t, identificat ion of the boundary points of the .h ·ard 
and the xehange of notes and the proj ct ion \\'here pradicahlc of straight lin e. 
bct \\'C n them, phototopographic un·cys additional to those made by the om
mi ·sion of 1893-95 of the country adjacent to the boundary line, sett ing monument 
at. uitablc . itc. to mark t he I oundary, connecting the boundary point: with t h 
t ria ngulation fo r the computation of their geographic position ·, and cutting a 
20-foot wide vista along the line in timbered areas. The nature of the terrain 
wa uch t hat t he boundary could b mo ' t ca. ily reached by ,,·ay of th numerou 
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XI\' 

and glacier penetrating th oa t and a dir t communi ation 
alon th b undary be w n any on river or 0 -la j r and the n xt wa ·o diffi cult 
a o b pra ti a ll impo ible th w rk wa done by i lat d parti . , 'anadian 
and nit d at until th irtual ompl ti n of th d marcati n f th land 

ti n of th boundary in 1912. During th y ar 1913-1914 th demarcation of 
th remainin water boundary \\'a mpl t d by a 'anadian party. , 'orne minor 
adju tm nt. to the Jin w r mad and om fur thC'l' fie ld work \\'as done b.v 
'anadian and nit d tat . parti in 1920. Maintc,nan ce in late r yc'ar;-; has IH'<'II 

carried n und r th pr ,·i ·ion of .:\rtirl IV of th t l":1ty of 192.- . 
Th g c graphic po iti on. f the boundary points an l (urning point s. and t lie' 

boundary triano-ulation . tations \\' r originally ba:--ed on the Houtlwast .\ laska 
datum. Lat r i \\'a f uncl nee . ~ary that th y :hould be ba:--cd on the' I !)17 
·orth .\ m ri ran datum. .\ ::; th duties of the C'ommi:--:-:ioner;-; had hc'C'n inc·n'as<'d 

by th tr ati 'S of J O and J 25 to inc-ludl' ll1C' \\'Ork of sun· 'ying. marking. and 
maintaining th ntire boundari ' h tw en 'anada and th l·nit d Htatp;-; , tlw 
n cc:-; ·ity f work lse,,·hcre after th com pl tion of th , fil'ld work from Tong;ass 
Passag to i\ Iount Ht. Elias in L920 did not all o,,· th<' dispat ch of fic,ld partiC's to 
that di. tant region . Cons quently, th fie! I work of C"onn C'ting; boundary ;-;tat ions 
with thos of th C ni tee! , 'ta e ·oa. t and 1 'od ti<" Hun· y has cl on the nc,,, 
datum in th' c·oa.-tal r gion, ,,·a don · nt tinws by c·o-opcratin' arrangc'-
mcnt b tw nth 'ommissi n r th un· y of 'anacla, and thr Cnitc'cl 
Htat • 'oas( and G l tic Sun · y. 

Th land s c·lion of the h unclary is mark d by L 2 boundary points, ancl 
th r ar 2. boundary urnin" point in the \\'at r c-tion rcf ,rrnc·Pcl l)y ,j, monu
m nts. Tlw total I no-th of th boun lary from th point B of the a,~·arcl a tllC' 
mouth of Tongas · Pa a ,· to th outh rn xt remit) of the 1--1. lst ~J riclian 
boundary nth ,r t h uld r f i\Iount .'L. Elia is ,>Oc -2 mil :-;, of which ,'· ➔ 
mil . i · ,. r \\'a rand 709 · mile. i1-, ov r land. rl h pr paration of th 18 
t poo-raphic map. that ace mpany hi: r I ort i d :rrih I on pag •:,; J-l5 an l 1 I i. 
Th ar a ·o,·ered by th c nt ur d part · of th map i:-; al out 32,000 :-;quar mil s, 
about tw -third · of whi h i. abov tr line and about one-third is pcrp tually 

O\ ' I' d b ' ' 11 0 \\' or ic . 
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'( N \ 'EKTIO~ , 1 NED AT WA HT~ T :X, .JA~ .\ RY 2..J. , 1903, F R TllE 
.\J).Jl ~-rr~rnXT F TU I~ B L"XD.\ RY BET\\'EEX Tlll~ D :\[f:\"J :x I• 

C.\ X .\D.\ .\ X l THE TEHRTT HY ( F .\ L.\ , ' h": .\ 

Ii i,; :d aj<',-d _v till' 1,ing of Llw t· nite•d 1,inp;dom of :rrat Brit.ain and l rc•land and of th1• 
l{ri t i,h I )omi 11 ion:-; IH'_,·otHI t 11<' :--<'a-... l•:mpc•ror of I nclia. and IH' l ·11itPcl , 'tat<'" of .\ nwriC'a. c•q11ally 
d<',1r1111, for tll(' fri< •tull_,· and fin:11 adj11,tnl<'nt of thP diffl'rc•nc-<•- 11hiC'h r,i-..t l><•l\\<'<'n tlwm in 
rc•,11<·1·t to the• tn1<• nwaning and applic·ation of c·c•rtain c·l:111,c•, of th<· ('onv1•ntio11 lu•1\\·pc•n (:rc•al 
llritai11 and H11..,,._i:t , ,-iµ,nc·cl 1111dc·r dat<: of th<· 2,' th ( Hith ) l•'phrnar.1·. \ . I) . I '2.i. 1d1iC'h 1·la1isc•" 
rc•l:itc· to th,· d<'limitatio11 of tlw l,n11nd :1r.1· li1w IH•t11·c•P11 tlH' tNritmy of. .\ l,1,b. 11011 in po;;:-;<•s.· ion 
ol lh<• l ·,11tc •d :-- at,•,-; . and the• llriti h pos,1•;;;-;ion-; in Xorth .\ mPriC"a. ha1·r rP,ohpd to pro1·id<' for 
111(' ,111>111 i,-.ion of t IH• q11<•-1 ion-. a, h<•rPinaft Pr ,ta t 1•d to a Tribunal. and tot hat c•n •I ha n • appoinlc•d 
th1•1r 11•,p(•c·11, ,, l1l1 ·11ipotPntiari1·,. a" lollmh : 

Ii i;; Brit a 11111c· :\lajP,1 _,·. lh<' H1µ,ht lfono11ralilc• :--ir :\fic·h:lC'l II. lfPrlH'rt , Kl ' :.\U: .. t '. B., 
I Ii, llr1lan1111· :.\lajP,t ,.·, .\ mha,,aclor J,;-.;1raordinary and l' Ic-nipotl'nliar., ; an1l 

TIH• Pr<':-id<•11t of th<' t ·11it<'d :--tatp-.. of .\ nwrir·a .. John lfa1. :-:c'C'l'<'lan· of :-:t a t!' of thC' C-nit <l 
:--tat(',-. , 

\\ ho . afl!'r an 1•wha11µ,1 • of 1lwir f11ll po111·r, , 11hi!'h 11·prr f011111l 10 "" in !!;u11d and d11P form, 
h:t\'<' ap:r<'Pd 11pon the· follo11ing .\ rt i<'l<'- . 

• \ Jt'l' l ('Ll'; J 

.\ Trih11 nul ;;hall hc· imnwclia!Ph- appoint •cl to c·o1bidN and cll'!'idP t lw qtl<' (ion.-; s!'t, fort h 
in .\ rt iC'IC l \ • (If th is ( 'onn·n t ion . 'J'lw Tribunal shall l'Oll"i" , of "" impartial j lll'i'-'t-; of rcpu IC', 
,1 ho shall c·on;.:idPr j11di('iall.,· t IH' qul',I ions ,-,uhmi tPd to I hl'm , (•ac·h of 11hom shall fir;-;t suhsC'rihP 
an oa1h that IH' 11 ill impartially c·o11"idPr tlw argunwuts and c•1·11IP11c·c• Jll '<'sc•nt,·cl io the Tribunal, 
and 11ill decide• llwrr11pon ac·tording to hi,- tl'U(' judgnwnt. Thrc•c• nwmlwr,-. of the T ribunal shall 
'► <' appointrcl I,_,. ll is Bri tannic :. lajp,-,(,· and th1·1•(' b_, the Prc•.,idl'nt of th(• t·nitc•d ."t atp;;, .\ II 
q111 .. ,tion;; con.-; id crC'd h_,· the• Tribunal, inC'luding- the final a11arcl , shall hP d(•C"id<'d hr a majority 
of all t hP mrmllC'r.-; tlH'rrof. 

In C'a;.:e of thr r<'fusal to ad, or of (hp d!'ath, incapacity. or abstention from sc·1"Vi(·p of any 
of the• pC'rson;; ;;o appoin(rd, anot lwr impartia l jurist of rrpute shall lw fort h11ith appo intPd in 
his pl.tc·c• I,.,· (,lw sam,• authority II hiC'h appoint Pd hi" pn•d!'('l'"·'or. 

Th' Tribunal ma.,· appoi nt a :-ic·nPlar.,· und a lbiliff to JlPrform :-11!'11 du li(•s as tlwy ma_v 
pn•sc'l'ihP, a nd ma_,. <•mpln_,. scientific· ('Xpl'rh if found IO he· n1•1·c•,,;:11·,·, ancl ma_,· fix a reasonahl' 
comp<'nsa( ion for s11d1 ofliC'pr,-,, Thr Trilrnnal ;;hall k<·<•p an ac·,·urat<' rc•r·ord of all it,; proc·N•dings. 

I•:a<' h of tlw ll igh C'ontrac·t ing Part iPs :,hall mak!' c·orn1w1ba( ion for thP srffirc•;; of th 
nwml)('r,; of thP Triliunal of ih 01111 appoint nwnl and of an~· ap;Pnt. <'<lllll"<'l. or ot hC'r p<•r,;on 
c•mplo.n•d in it, hPhalf, and ,-hall pa~· all l'<h(, inc·urrerl in IIH• pn•paration ol it.'-' l'asC'. .\ll Px1wnscs 
rc•as<malil_,. inc·u1Tt·d Ii.,· thr Tribunal in t,hc• pc•rformanc•p of its d11tic•s hall hP paid hr lh • rc~pN·tiv 
C:Cff(•rnmpn(s in l'(jll:11 moiPtic•;;, 

The Tribunal 111:t_,·, :-;uhjP<' 10 llw pro1·i~ions of this C'on\·!'ntion, (",tahlish al l prop!'r ndC'. 
for thc• rc•µ;ulation or it~ prorl'eding,;. 

. \ H.Tl('L E JI 

Ead1 o[ tlw l l iµ;h Contr.1ctinµ, l'artif', shall abo nam' on<' pn~on to alt ncl the Tribunal a" 
it,.; .\ µ;r•nt. 

The writl n or printed 
oftiC'ial corr sponcl •nc· •, and 

!ll26l- 2 

asc of C'aC'h o[ tlw l1H> part.if',;, ac·compa niPd hy he dorurncnl , t h 
a ll other p\·idPnrr in 11ri(ing or print on which C'ach Party r Ii s, 



2 ONVENTION OF 1903 

hall be deli ver d in duplicate to each member of the Tribunal and to the Agent of the otlwr 
Party a 0011 a may b after the organizaLion of_the ~ribunal ~ut within~ period no ex erding 
Lwo months fro m h date of the xchange of ratification. of t h1. onvent1on. 

,~ iLhi n two months after the cl livery on both ide. of th wri tt n or printrd CasC', rith r 
Party may, in like manner, cl li ver in duplicate to each m ml r of thr Tribunal, :wd to U1 C' 
Agent of th other Party, a ount 1·- ase, and add itional documents, co rrespondC'n<·c and 
evid nc in reply to th as , do um nts, corre pondenc and r,· id nre so prrsc-ntrcl by lhc
other P; rt.y. The Tribunal may, howe,· r, xtend this last mrnt ioncd 1wriocl \\·hen in t hC'i r 
judgment, it bccom s nece .. ary, by r a. on of special difficu lties \\'hith may arisr in (,hr proc•urinµ; 
of such add it ion al papers and el'i lence. 

If in the asc submit.trd to the Tribunal either Part .v shall ha,·e sperifird or r('fl'rr!'d to an _v 
r .port or document. in its O\\'n xclusi,·e po srssion without annexing a cop.,·, ;-;11('lt Part .v ,; hall 
be l ound, if the oth r Party shall demand it, \\'iLhin thirty day: af(('r tlH• <l<-ii,·<•ry of th<• 'a"<', 
to furnish to (,he Party applying for it a duly certified cop:-· thrrrof : and c•itlwr Part .,· may <'all 
upon the otlwr, through t.he Tribunal , to prnducc thr original or <·<·rl ifi d C'npirs of an_,· pa ppr::; 
adduc cl as evi lrnce, giving in caC'h instancr .-uch rC'asonahlr nolirc a,; !hr Tribunal ma:,· n•quirc; 
and the' original or copy RO r quested shall be deli,·er •cl a~ soon a~ may be and \\'i I hin a [H'riocl 
not rxceecling forty da.,·s after receipt of notice . 

Each Part.v ma,v pn'sent lo the Tribunal all pertinent c,·idenC'e, dorunwnl.ar_,,, hi ,.,(o ri ea l, 
geographical , or topographical , including maps and eharls, in it, po~-c•,,.;ion or control and 
applicable to t hr rightful decision of the questions submitted ; and if it appear,; to t IH' Tribunal 
that there is (•,·idcnce pertinent to the Case in the possession of eilhl'r Part .,·, an I \\ hiC'h has not 
bren prodtH·Pd, tht• Tribunal may in its diserclion ordl'r lhP I roduclion of lhP ;-;anw h.v the· Partr 
ha\'ing (·onlrol lhl'rC'of. 

It shall he tlH' dut.v of each Party, through its Agrnt, or Counsel, \\'ilhin (\\'o months from 
th(• (•xpirntion of the time limitrd for the delivery of lhr Counll'r-Casl' on hoth sidPs, lo dPli\'(•r 
in duplieat<' to each mrmher of (,he said Tribunal and lo the .\ gpn( of the othC'r Part.v a \ITitl('ll 
or prin(pcl argumrnl sho\\'inrr the points and r frrring lo the p,·idc•n(·e upon 11hiC'h his Co,Trnmc•nl 
rc•lies, and it.hrr Par y may also support the same bpfore the Tribunal by oral argunwnt of 
C'oun,;rl. Thr Tribunal may, if they shall cl m furthrr elucidation \\'i(,h rC'gard to any point 
nc•ccssary, require from iLher Party a written , printed, or oral slalcmenl or argument upon Lhr 
point· but in such ca· th othrr l)arty shall have Lhe righ t to reply ther lo . 

An:rr LE Ill 

His agr rd by lh Tligh 'onlracling Parties hat. Lh Tribunal ;;hall considrr in the settlr
m nl, of tlw questions submitLrd Lo its dPcisions the Trealil's respecli\'C'I,\' C'Onc luded between 
11 is 13rit.annic· Maj est,\' and t hl' Emperor of All the Russi as undl'r da!r of \,he 2 th ( I Glh ) FC'hruar.1·, 
A. l . l 25, and between lhe l"nitrd , latPs of Anwrica and tlw l•~ mperor of .\JI th<' Russias, 
·onclud d und<'r datr of the 30th ( I th) j\[arC'h, A.D. I G7, :tnd particularly lhr ,\ rtic-lc•,; l ll , 
l \ ' and \' of the first-mcnl,ion d Trea\,y, whi C'h in llw origi nal tcxL arc, \\'Ord for word, as follows: 

" JU . La lign de demarcation enlrr le.- possrs,;ion, des lfautc · Parti s C'ontrnctant<'s 
sur la c6te du C'onlinent t I : 11 s de l'Amerique )ford-oucst, seni, trace ain:si <1t1'il suit :-

" A parlir du point le plus meridional d<• l'ile ditr Prinrr of \\'ale.-, lequel point :c' trouv 
sous k• parallrlc du 54° O' dp lat it udc nol'CI , l ntrr Ir 1:3 1 ct, le J :~a, clq~r de' lonµ;it ,ud<' 
ouesl (mcridien de :recn\\'ich), la elite lign remontera au nol'(I Ir long de la passe dite 
Port land Channel , jusqu'au point de la t errc fC'l'me ou clle alt eint le .5 'p dcµ;rc de lat it udc 
nol'(I ; de cc dernier point la lign<' cle demarcation suivra la cr{>tc drs montagnrs sit.uces 
parallrlemrnl ii la cote, jusqu'au point cl ' int r.ect ion du I-Ile I grc de longiludc oucst 
(mcme meridicn); C'l, finalem nt , du di! point. d'int.C'l'section , la mcme lign mcric!i nne du 
1-!le degre form ra, clan · :on prolongem nt ju~qu 'a la mer glacial , la limile nlr I 
po: cs ion Ru ·. es t Brit.anniqu - ·ur le 'on tin• nt de I' Am rique X ord-oue. t. 



''IY. II csl cnl ndu par rapport :\ la lip;nr dt' delll:tl'<':tlion drtNminfr dan:o l' .\ rticl 
prcccdcn l :-

" l. Que !'tic elite Prine of \Ya! s app:u·tirndr:t tout C'n!ih·p ,'\, la Russi<'. 

3 

"2. Que parfou! 1>t1 la rrrtr dt':< montag:rw" qui s'et<'nd1•nt dans um' din·c·fion par:tllrlc 
:t la C'<>I<' depuis Ir ;j(ip deg:re de latitude- non! au point d'int('l'seetion du I I le' d<•g:re dr 
long:itudC' ours! sr trou \·rrai t :\ la di~tanc·<• d<' plus di' clix lie111•s marin1• de' l'!)(-(,an. la limitr 
<'111 re Jps po:-;s1'ssio11,- 13 ritanniqu<'s pf la li,..,i•n• c!P 1•11t <' 11H•nt ionnfr c·1-c!Pss11s c·ommP dPntnf 
app:trtP11ir :\ la Hussip s1•ra forlllfr par 11nr• lil!nt· p:irnll/·l1• au:,; si n11osif(;s d1• la l'f>tP , c-t qui 
!I(' )llllll'J':l .i:1lllais ('Jl NrP rloig:nfr (jlll' dt• "'" IH•ll('S lll,ll'll!('S , 

" \ '. II e•st ('()Jl\'C'llll. ('JI ()llfrc· . !pl(' 1111I etahliss('IIH'llf 11(' S('J':I fllJ'llle par 1'11nc de•;; dc-ux 
P:ir ti1•s darts IPs limilC's q111• IPs dPux .\ rt11·!1•s prfrrclr·nts as 11,!ll<'tll :tll'I. poss('ssions di' 1':1utn'. 
1·: n (•onseqlH'll('I', l('S sujd:-, liritanniq11Ps Ill' flll'llll'J'lllll :tll<'llll (;tahltss('l!le'nf soit S\11' la rof(', 
,;o il s11r la !t., ii•rp dr IC'l'J'(' f1•J'llH' e'lllllJ)r!sr• dan., IPs l1milP:-; elf's po",!'ss11Jt1s H11ssf's, f Pll<•s q11\•llps 
sn nt dc;s1g:nrc•:,; clans !cs dl'll'I. .\ rilC'l('s prfrrde·nts . ('I. de· lllt' llll' . nu! r1ahl1ss('l!H'lll fl( ' sc•ra 
fnr111r par di',; suj('(s n11sse•s :111 de•!;\ 11Ps clit1•s l11ni(cs .''I 

'I'll(' Trili11nal shall :ilso takt• into ('(Jl!sicl1•ration am· :wtwn ol' thP "'l'\'t•ra l ( :o\'C' l'llllle•uf~ or 
of tl11·ir n•,-p1·1·ti\1• Hc·pn•srntati\l•s pl'l·liminan· Ill' ,.,11hs<•q111•nt to th1• 1·otH'l11,-.ion of ,.aid Tn•a tic•s, 
,-.o far :t:- thc• ,-.anl!' tc•nds to ,.Jul\\ tlH' orip.inal and pff1·('fi\l• 1md1·r,t:1ncling of thr Parti1·s in rc•,-.prC't 
lo tlH' limit-. of tlH•ir ,-.e•\·1•ral l!'J'ritorial juri--clidion-; undc•r and l1\ \ irt,11' of the• pro\ i--ion,-. or 
,-.au! Tn·ati('" · 

Hf'frrring to . \ rt il'IC',., 111 . I\' . and \ ' of I 111' said Tl'(·:t t ,\' llf I ",2,3 , t 111' said Tribun:11 ;;hall 
a n,-,1\ Pl' and d1•1'id<' l h!· foll1l\\ ing, qup,.,{ ions: 

\\ hat i,-. in(e·ndl'd a,-. !,hl' point of !'Olllll\l'll<'<•nwnt ol th1• li111'·? 

2. \\'h at 1·h:u1111·! is the· Portland C'han1wl '! 

:~ . \\'hat <·mtr:--r should thc' li1w tak1• from tlw point of 1·omm1•n1·<•mpnf to the- <•ntrn1H't' lo 
Portland C'hann<•l'? 

I To \\hat point on Ill<' ;j(ith paralll'I i, till' linr to lw dra11n from the, hrad of Portla nd 
( 'ha nrwl , and \\h:L( 1·011rs<' sho11lcl it fol101\ lid1\r1•11 the•,.,· poinhi 

,'5 . In cx!C'ndinl!; 1hr lin e' of d('marl'afion norlll\\:trd frnm :..aid point on 1hr parall I of the 
."Sfith d!'grc'r of nor(,h lafif11d1·, follcl\\ing: thr err,! of tlw mountains sifuafPd parallrl lo tlw coast 
until it:.. inf<•rsP<·tion 1\ilh Ill<' 111st d<•gl'('l' of longit11d<' \\Psi of c:n•<• n11i1·h, s11hj1•(·! lo thl' condi
tion that if su1·h line should an .1·1\IH'I'(' rx<·c·Pd th1• d1,-,(an1·r of 10 mari1H' lrag11Ps frnm !hr 0<'r:t n 
tll<'n the· houndar.v IH'hn•rn tlw lhifi:..h and 1{11:--,..ian 1Nritor., ,.,J1011ld lw fornwd h.1· :1 linr parallrl 
to fhP ;;in110:--itir,-, of the coast and cli,-.fant. tlwrPfrom not mon· than 10 marinr IPagttt's, was if tlw 
infpn(ion and nwaning of said ('on\'<•ntion of I 2;3 that lh1•r1· ,-,J1011ld rl'm:lin in tlw <'X<· lusivP 
pos:,;c•ssion of ll11ssia a eont,in11011;,: fring<' OI' strip of <·oa I on fhl' mainland , not c·xrrPding 10 
marinc' lc•ag1w~ in \\'iclth, sPparafing: thP Brit.i,-.h po,,.,<•s,ions from tlH· ha,\·-., ports, inll'!s, h:t\'C' ns, 
nncl 1\ttl<•rs of thc' o<·C'an. and C''-f<'nding from tlw ,aid point on the· .i(ith cl<•grPr of la(if11dc• north 
Io a poin I \I lwrc• suc·h line• of drmarcat ion sho11ld int e•r,-(•c·t I h!• I I I sf dl•gr<'<' of longif udc• l\' C'SL 

of llw nwridian of (: rrc'n 1,il'h '! 

!i. If I IH· forl'goinl!; q11c•s! ion sho11ld he :u1-<1\1 •n·d in I hr• 1H•µ,:tf in·. and in t h1· <'Vl'll l of I lw 
summit of :,;ll(•h mo11n(ain..; proYing: io hl' in plat·e•s morP than 10 marine' l<•ague•s from t lw e·oast, 
!--hou Id f lw \I id lh of ( h<' /is1i·n \\ hi1·h 1\·as to llf'long Io H11,sia lH' m1·a:--11rPcl ( I) from the 
mainl:rnd C'Oast of t lw oc·<•an, ~tril'!I~· ~o-rnllPd, alonµ: a linl' p1·rpe•ndi<'11lar tlwrl'fo, 01· (2J \\'a,.; it. 
flw inlC'nlion and nwaninµ; of tlw said Conn·nfion that wlwr<' hP mainland eoa,;t is indpnfc•d by 
drc'p inl<•ts forming part of thr lcniforial \\'a!rrs of Russia, tlw width of tht• lisihc was to 
lw nwa,..un•d (a) from thr lin<' of thr gerwrnl din•c·tion of f.lw mainland C'oa,f , or (b ) from the !in' 
~<'para tinµ; the wa(rn, of th oc· an frnm (.]w lPrri orial \\':l(('t's of Ru,-,-ia . or ((') from the lwads of 
( lw aforr:laid inlc(,.;'? 

1 For the lr:inslation of llw c artidC's, Su th<' full text of lhr T,·eaty of li,23 on page 19°1. 
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7. ·what, if any xi t, are the mountain referred to a situat cl parall el Lo th cot1st, whic·h 
mounLain , wh n within 10 marine IeaO'ue from the coa t , are declared to form t 1e easLNn 

boundary? 
RTI LE V 

Th Tribunal hall a emble for th ir fir t meeting at Lon !on a. soon as rrarti cahl<' aft Pr 
receiving their commi ion , and hall them elve fix the times and pln res of all s1 il >s<'qll<·nt. 

m eLings. . . . . . 
The dec ision of the Tribunal . hall b made as . oon as poss1i>IP at t,<'I' l hr 1·ondu~1011 ol 111(' 

argumcnt.s in the a. t', and wiLhin Lhrce months thereaflrr, unlc•,~ Iris Brit annic :\ [aj1,,II :ind 
th Presitl nt, of the rnited , late. . hall by common arrord ext<'1Hl (,h<• t inw llwrl'for. Tl11' 
decision Rhall he made in writi ng and dated , and shall br signt'd b.,· the m1•111IH•rs uf th<· T rih11 nal 
assenting to the same. [t shall he signed in duplicat , one cop.'· wh('r<'of :-h:lll hr µ.i, ·1· 11 Io t lw 
.\g nt of Ii i: Brit,annic Majesty for his Co,· rnment, and llw othPr to t lw .\ gpnt or th<' l nil<'d 
, ' tales of .\ m<'rica for his ,ovcrnment. 

. \ RT ICLE VI 
\\'h rn the Hi rh ontracling Parli . shall ha,·e r ceived h<' d!'c-ision of (!tr Triht1nal 11pon 

the quest ions submilt <'d as pro,·ided in the foregoing .\ rlicle:-, 1d1ich d cision ~hall I)(' final and 
I inding upon all Parli s. lhe.v 1rill aL onct' appoint, each on it ~ 01rn I Phair. onr or more' ,wi1,nt ili1 · 
rxprl'!s, 1rho shall 1rith all co nvenient speed, prorred logPLh<' r lo lay clown the hot1ndar.,·-li 1w in 
ronformi .. v 11ith such drcision . 

8hou ld therr hr, unfort111latcl.,·, a fai lure by .1 mrrjo rit,.v of the Trihunal to a(!,r<'<' 11po11 :111.v 
of th<' poin(,s submit tr cl for their decision, it, shall br t llt' ir dut .,, to so rr porl in 11 ri tinµ; Io t II(' 
rrspr!'l i,·r C:ol'<.' rnnwnts through th ir rr, pcr tivr ,\ !!; nh. Should tht'rc' be a n a~n'<'lll<' 11t, h.1· a 
majority upon a part, of Llw quest ion: ·ubmiUed, it shall be lhrir du t.,· lo ,; ign and n•port t Iu,i r 
cl rrisio n upon llw point: of such agrecmcn l in the man11r r hrr in before pre-:crilwd. 

TlTf LE 'i II 

Th J)rt\rnl 'onl'cntion shall be ratified by Hi. Bri tannic Majesty, and by the Pr!'sid<•nt 
of !hr Cnit cd Htat s, by and with th a Ivie and cons nl of thr, cnate, and lhr ratifirntions sha ll 
h C'XC'hangcd in London or in Washin rton as soon a the same may hr C'lkdrd. 

l n faith whrrcof ". , lhc J't'. pcctive Pl nipolentiari , have io-ned this 'o n1·pn ion, and 
han.' hereunto affixed om, als. 

Don at \\'asbingt.on , in duplicat , thi 2.J.Lh day of .January, A. D. l!)03 . 

TIIE AL \ K \ B 

(, ign tl) llf1 <·11.\l, 1, IT. ll1m 111-rnT. 

(.'ignrd ) .JonN I f.w. 

NDAHY TRlB T.\ L A \\'.\ RD 

\\'h r<'as b~· rt on1· nlion . igned al Washington on lh . 21th da.v of .fanua r.,·, t!)(n, br 
Pl rnipol ntiarirs of and on behalf of His ~[aj sty the King of llw l"nit ed Kingdom of C:real 
Britain and I rrland :rnd of I he British Dominions beyond Lhc Seas, Ji;mpc•ro r of I ndi:1 , and of 
and on behalf of thr C'nit rd , 'Lair: of ,\ mrrica, it 1r:1: agrrr cl that a Tribunal should lw appointed 
to consider rtnd cl cidr the questions hrrcinaft.r r srt forth, such Tribunal o consist of :-ix impart i:11 
.Jmisl. of reput.c, 1rho i:;hould consid 1· judiciall.v th qut'slions submitl<•d lo llwm, <'UC' h of whom 
should first subsc ribe an oath that he wou ld impartially con ·itler l ite argum 'nt.s and ('v idt>IW(' 
prrsentcd to th . aid Tribunal , and would decide thereupon a cording lo hi~ true judgment. , and 
Lhat three member~ of (hr sai 1 Tribunal houlcl be a1 pointed by Uis Britannic :\ [ajc · ty and 
three by lhr President of th "Gnilcd, !ate ; 
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.\11d \\·ht'rras it wa. fu rther agrrcd by th Ra id .onv ntion that thr said Tribunal "hou lcl 
ronsicl1 r in the settlement of the aid qu st.ion. ubmittcd to it decision t,hc Trratir. rrs pcC'Livc lr 
conc·l11d <•d lwt WC'c n His Bri tannic i\Iaj . ty and th Emperor of all the Hu:ssias, under dat of t l;e 
2 th 111th) Frbruary, A.D. l 25, and 1 C'tll'crn th "Cn itrd, tats of .\ mrrira and thr Emp('ror 
of all tlll' Hus,;ia. , C'onr l11d cl undrr dat of hr I th (30th ) :.\ Larch, .\ .1). I (ii, and rmrtic•ul:ufr 
t 11<· .\ rt fl'il•,; 111 . I\' and \ ' of thr first-mt'ntionrd Trraty, and sho11ld al. ·o tak!' into <·on~id<'ratio;1 

:rny :11 ti1Jt1 of tlw sc•,·(• r,11 C:on•rnmc•nt s or of tlwir r<',q)1•c· tin• n•pt'(•st•ntativc'"· J)t'(•lirnin:ir.,· or 
,11h:-<·q 11 1 ·11I to tht' c·o nc·l11:-ion of thr said Trl'atiP,-., ,-.o far a~ th<' ,;anw lPndt•d to sholl' thP oricrinal 
:111d l'ff1·<·ti1 1· 1111Cln,-;ta ncli11g of tlw parlil's in rc•~p1•1·t to the limit, of tlwir sc•,·pral l<'t'f'il:>ri:d 
j11tt:-d11111111, 1111d<•r and h~· 1·irtu1• of tlw prn,·ision, of tlH• ,-.aid TrPalip,-; 

\nd II h<·n•a, it \\:ts fmthc•r :tl!;t'('l'd h.,· the• ,aid C'on1·1·ntion. n•f!'t'ring to .\ rti<'IP,-. 111 , I\·. 
and \ 111 till' ,-, 11d Tn•at .,· of I 2:i, that t lw said Tril111nal ,hould an,-1lf•r and ch•,·id<' th<' follcllling; 
q111 ·, inn,· 

I \\ h,1t r, i11t1 ·nd1·d a, th<· point of 1·omrnc•111·1·nwnt of th1· lirw'? 
] \\ h:i 1 1·h:111n1·l i, t IH· l'ort l:rnd C'hannc-1'! 
.{ \\ It.ti 1·011r:-<· ,-hould tli1· litH' tah from th<• point of 1·omm1•n1·<·llll'llt to tlw Pntr:1111·1· to 

l'nrlland ( h:111111 I'' 
I. To 11h:1t. porn( on th<' .i!ith par:IIIPI i,- th<' lin<• to hi' dra11 n from hP h<•ad of th<• Portland 

( 'ha11 1H •I. :111d 11h:1t <·m1r,-1· ,ho11ld it lollo11 l1<'tlll '<' t1 th1•,-p points'? 
,i 111 1·,t<·11di11g th<' li11<· of d<•J1l,ll'(•atio11 nortl11ranl from lhP ,aid point on th<· parall1•l of 

tlw ;'i!itl1 d1•gl'I'<' ol north latit11d1•. following thP l'rP,t of tlw 11101rntai11s sitn:d<'d parallPI to th<• 
('()a,-t 11111tl th intl'f',1•dion 11ith lh<" I 11 st dl'f.!,l'l'<' ol longit11d<' 11P,t of Cn•1•n111l'h, s11h,j<'1·t 10 thr 
1·rn1ditron, that if s11C'h line :--hould any11IH·n· C''-<'<'<"d tlw di,-tanc·1• of 10 rnaritH' l<·:ui;t1<·s lrorn th 
oc·1•:1 n. tlll't1 llH· lio11ndar~· hpl11e1•n thr British and H1t:-;..ian lPrritor.1· ,ho11ld lw lornH'd Ii.,· a lin1· 
parnll< ·l to tlH' ,-; inno,-iti1•,- of tlw C'oa,t and dist.ant tlwrrfrom not mon· than 10 rnarira• l1•a g11c'", 
11a, it th<' 1nt<•ntion and mr:rning of thP said C'onn•ntion of I, 25 that liH'n' ,-ho11ld rl'tnain in tlH' 
p>;<•lt1,i1 <' ll""""""ion of R11ssia a c·ontin11011s fring:1• , or "trip, of coa,.,t on thP mainlarul. not 
<' >;<·<•Pdltlg 10 marirw ll'ag11c•,-; in width, ,-cparnting tlw Bri ti,.h pos,c·,,ions from th<' ha.,·s, ports. 
inll'ts. ha11·11" , and 11alC'r:' of llw ocean, and P,tt'JHling frnm thP said point on thc· 5(ith d1•gn•1· of 
latitud<' nortl1 to a point where such linc' of dC'mnrcation ;..ho11ld intl'l':,;c•c-t thc• I list clc•grc'<' of 
longit 11d!' 11 <•;.. t of t hr meridian of ( :rC'cn1rich'? 

Ii If tht' fon•going q11C'slion :-ho11 ld bC' an:-:wcrcd in thC' n<'gatil'<", and in th<' p1·c•nt of the 
s11mrnil ol suc·h mountains prol'in!l, to he• in placr~ mor(' than 10 marirw IPaglll'"' from lhP c·oast, 
sho11 ld tlw 11idth of th<' /i.~ihr·, 11hich 11a · lo bclonp; o H11:--"ia , hP lll<':t,ured ( I) from the 
mainland roa,t of tlw oC'ran, :<tl'irll.v ~o-rnllrd, along a lirw pprp ndicular tlll'n'to, or (2 ) ll'a:-- it 
the intPntion and nwaning of th :aid Connnt ion that ll'll<'r<' thr mainland <·oast is i11d1·ntrd h_v 
d,·c•p inl!'l..; forming part of tht' krritorial ll'aters of Hussia. the 11idth of th<' /, .~1i-rc 11as to hi' 
nwasun'd (:t ) from !hr linc• of lhr g<'n<•rnl dirrdion of tlw mainland ro:1:-:t. or (li ) from tlw linp 
si• parat ing t lw 1rnt1•r:-: of tlw orran from thr territorial ll'atc•rs of Ru:--sia . or (<· ) from tlw lwads of 
th!' afon'said inl<'ts·! 

, . \\' hat. if an.,· <",isl, :tn' [hr mountain:-: rrfrrrrd to as ,ituat<'d paralld to th<" <·oa:-:t, 11hi!'h 
mountains, 1IIH'n 11·ithin 10 marin<' lraµ:ues from tlw roast, an' dPl'lar1•d to form tlw Pasl<·rn 
houndan '? 

.\ n,i "lwrP:ts I fo; Hrilannic: :\lajC';..t ,,· dul.v appointPd Hil'hard E11·rard , B:trnn .\ ln•r,.[011 , 
(; , '. :\f.(: . Lord Chief .}11 :<t irc' or l~ngland . ,'ir Louis .\ mahlP ,}Ptlr, 1-i: .C.:\ I (: .. 1.ieut(' tl:llll
( :cl\ Prnor oft lw Pren inc<· of (Juehc-c·, and .\ lien Bri~tol .\_\'IP"11ort h, onc• of I Ii, \ lajr~ty',- ( 'ouns!'l · 
,tnd tlw Prc--,idl'nt of tlw Cnited ,'lutes of .\ mrric-a duly appointed tht' ll onourahlC' Elihu Hoot , 
8<'(TC'l:tn· of \\' ar of the t·ni k d :-, tat s, thr Tl onourablr lfrnry C'ahot Lodge• , :-,enator or thr 
t'nit C'd Stales from thr :-; L,llt' of :.\ln.sachuselts, and thr ll onournhl<' C:c•orgP Tunwr, of th<· :-itat e 
of \\'a,-;hin!l,lon, to h<' members of th said Tribu nal: 

:,;011·, therefor<', 11e, thr Cndcr~igned , hav ing ac-h of us fir~! ~uhscrihed an oalh. as pro,·idl'd 
by the ~a id ('on1·rnt ion, and hal' ing taken in to consideration lhe matlC'r,; diret·t d h.v the said 
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Conv nt ion to be con id r d by u and having judi ially con idcrccl Lh a id que Lions submit t Pd 
us, do h 1· by mak .\nswer and \Yard a fo llow : 

In an w r to Lh flr t que tion-
Tbc Tribunal unanimou ly agre that tho poin of comm nc m nt of the line is ape ::\Iuzon. 
In an "·or to the cond qu tion-
Tbe Tribunal unanimou ly arrr e that he Portland hann I i. th rhannpl \\'hich run,.. 

from about 55°56' norLh latitude, and pas c Lo the north of Pearse and \\ airs fsland. 
A mu,j rity of th Tribunal, that is to say, Lord A.Iver. ton , ::\fr. Root, ::\fr. Lodge', nnd 

l\Ir. Turner, dccid s hat the Iortland Channel , after pa ing to th' north of Wal rs H an d. i,
the chann I brtwccn \\'ale I land and , itklan fslancl , called Tonga~,; ('hannrl. Tlw Port land 

harrn I abov mentioned is marked throughout its length by a do(( pd rPd lirw from t lw point B 
to the point marked ' on t,he map :-ignrd in dupli ra tr b,\' (hp ;\ [('mlwr,; of t hP Tribunal at I ht• 
(imr of signing th ir decision. 

In answrr to the third qu s( ion-
.\ mnj rity of the Tribunal, t.ha( is (o ~a.1·, Lord .\ In,r,;lone. ::\fr. Hoot, .:\I r. Lodgt•. :ind 

l\ l r. Turnc'r, dC'cidr;: that the course' of tlw line' from (hp point ol <·ommc•11<·e•m1'u( to tlw <•nt r:1111·1• 
lo l'ortlund Channrl ii-: lhc line marked .\ H in rrd on tlw aforrsaid map. 

J n u ns11·rr to l hr fomt h quest.ion 
.\ majority of (11(' Tribunal. (ha( i;; to say, Lord .\ h·Pr:<ton<·, ::\Ir. Hoot. .:\Ir. Lodg<•. :incl 

::\Ir. Turne,,·, de•c ici(>::; that (hr point to ll'hirh the li1w is to hr dra11 n from till' lwad of I lw l'ortlancl 
C'ha11nrl i,.. the point on th 501 h parallel of latiltrdl' markrd I) on tiw afon'said map, :rnd I he• 
coursr ll'hi('h t,h linr should follo1r is dra1rn from C to I) on t lw aforp~aid map. 1 

In an,rnw to the fifth qul',.(ion 
.\ majorif .v of tht• Tribunal. that is to sa.1·, Lord .\.hu,-tonr . .:\Ir. Hoot, ::\fr. LorlgP. and 

t\lr. Turnrr. dr<'idr,; that the ans1n'r to the abovp quP~lion is in (hr aflirmati,·r. 
Qut'slion fivp h:win{!; hrrn unswrrcd in the aftirmat in', question six requirrs no an,11<•r. 
J n a11s11rr lo the• M'1·t·n h qut'.'f ion 
.\ majori(~· of tlw Tribunal , that is to say, Lord .\.l ver,;(011c. ::\Ir. Root, .:\ Ir. Lodg , and 

l\lr. Turnc'r, clrciclrs thal lhe mountains markrd H on the afo resaid map an' llw mountain,
rrfrrrrd lo as si tuatrcl parallel to the coast on that part of (he coast 11·hen' such mountains mark Pel 
, an• si(uakd, nnd that brt1rcen the points rnarkrrl P (m unlain marked:-; , .000) on th<' north . 
and tlw point markc·d T (mountain marked S, - ,!l -0) in llw ab:rner of furtlwr ,, 11 ,Tt'i· 1 ht' 
p1·idPnC<' is not su fli cirnt to enablr the Tribunal to sa,r ll'hich arc the mount ain, parallel · t ;1 ( he 
roah( ll'ithin tlw mraning of the Tr •a(~·.i 

In II it ne•,,- 1rhereof 11·r ha l'f' signed f ht' al 01·r-ll'r itten dcci:.:ion upon thr q1H'st ion~ ,-uhm it t Pd 
lo ll . 

.' igrl('( l in duplical this 20th day of O lob r, l 03. 

\\' itnrs~: 
llr::G 1\'1r.r, To11 1-:11, 

Sffrclary. 

C'ertifird to he· in eonformit.1· 11ith the original. 

( L.H.) 
Fore•ii:-n { Hli<·P. 

.\.r.nm " l'0\'1;. 

Er, 111 l' l o T. 
l l.1•: .\ HY ( '.1 BOT Lone c. 
C:EO!!Gh Tt· H.\1-:rt. 

LO\'DO, , Ot'lohPr 22nd , I !)(J:3 

T. ]L '.\ .\01,i(SQ\, 

l ·11 rh,·, '1crc/ary of 'loll' for Porci(/11 . l.[Tairs. 
1 = llnunrl:11y Point Xn. 1, l) = llnundan· Po111l '\o. , . 
' I' = llound:111· 1'01111 :'\ ct !J:3. T = Bnundan Point '\o. ,2. 



LETTE W4 HEL.\Tl\'I~ TO T lll ·~ C'O:\DJl~~I O~l·J~;..; .\ PPOIXT l•; I) FOR 
Tll E DELL\lTTATl X ], THE BO ' XD.\ HY Jn:T \\' 1-: 1,:x C'. \X.\] .\ .\ ND 
.\ L. \ , 'IC\ IX C 1\l< R:\ITTY \\ 1TH THE .\\\' .\ HI OF TllE .\ L.\ , 'KA 

BO KDARY Tl-UBrX.\ L 

PH l\'Y C'Ol';\C IL 

C.\ ~ .\I ) .\ 

Fnm1 ~11i 11. :\1. D l-HA.\'1> To LnHD :\11:-;To 

B,011,-11 !-:""'""'• 
\\' a-..hinµ:1011, 
V«·l,ruar) tith, 190 1. 

"\I, l.01w : In <·omplianc·<• 11ith t«•!Pgraphic· in,trnc·timis 11hi1·h I n•1·1·111· l from Ii i, :.\ lajp.-; t_v',; 
l'rin«·ip:d :--1•cTda ry of :-, (al<' for Fon·iµ:n .\ !'fair, I addn•,;-.1•d on tlH' 2!lth ultimo a .'.\"ot!' to th<' 
\«·t 1ng :-,pc•r<'lar.1· of :--tall' of tlH' l 'nitPcl, 'tat(', informing him that Your l•:.,1·Pll1•nc·1 \ ( :o\'!'rnmenL 

11pn• r1·a1h· lo c•nt<-r into a1Tang<'lll<'nts for thc· dPlimitatio11 of tlw ho11ncl:tn hPtll<'<'ll tlw Dominion 
ol ( 'a narla a11d th,• Tc•rritor,1 of .\ 1:1,-ka in 1·1111fonnily 11ith lh<' ,l\\'anl of llH' \ la,-.ka Houndary 
Trih1111al. anrl that thrv propo,-,t•cl to appoint :.\ fr. King a,; hc•ir n •prPsPnlall\'(• on thP dPlimitation 
('om1111,-,-io11 . l addPd that :.\ [r l,i11p; 111rnld ll<' !'Pad) lo nwPI lh<' 1•x1wrl nanH'd b.v tlw l"nilNI 
,'lat1•,- c:01·c· rnm(•nl a" >-<mn a, th<' appo111lnwnt of ilw laltPr 11a,- mad1· . 

I nm1 havp tlw honour lo transmit lo \" our l•:,1T ll1•111·1· hPt 'P11ith 1·op1· ol a 11011' 11·hiC'h [ hav<' 
r1•1·c·111•d from :.\fr . 1.oomi-.. ,-,(:dinµ: that \ Ir () II Tittmann. :-,111wrinl1•1HIPnl of tlH' ('oa.,i a nd 
t:Pod1·lil' :-,11ru·y, has IH•1•n dc•,ignal1·d l,_1 lhl' l nilPd :-,tall'" <:ml'l'llt1H'11t. a,; th1•i1 l'<'Jll'<'"<'lltat ivr 
011 th,• dc·limit at ion ( 'omn\i-,sion. :ind ,-uggP--t ing. Ill I i1•11 of th«· b1wf ,-.1•a-.on in 11 hi<"h 1rnrk can 
lw don«· Io ach an tag(•. i lw p•qwdiP1H·.1· of an Parh <"onf(•n·1H·t• hd 111•1·n "\ f r l\i11µ: and :.\ Ir. Ti It ma nn . 

I ha1P infornwd Ii i-. .\ lajp,..{_I'°,-; Pri 1wipal ,\•c·n•tarr of :-,1 ,t tl' lor Fon•ign .\ ffair,-; by lc•k•ii;ra ph 
of .\ I r. Tittmann',-; appointnwnt. 

I E l'All'l'~II•;wr OJ,' 'm nl E l{('E .\'\ I) L.\BO I 

0 FF l ('E (H' T im t-\1,;r 1mT.\llY, \YAS lll.\"{:To \' 

F<•l1nwry 11 , I\JO I. 

.'!H: .\ I t ill' i1hla11<·c• of t lw :-;('C'l'd:u·~- of :-;ta P 1·011 an• lu·n·ln dc•,ignalc•d lo ,('J"\"C' a,; thi,-; 
:01Prntn('lll',-; (''\fl1•rt n•pn•,pnt:ttil'C• on t!H' lklimitalion ( 'on\ 1111-.-.10n for tlw tra1·ing of t lw 

l>oundan· lwt11c•(•n .\ la,;ka and C'anacla in c·onformit_1· 11ith IIH' all'ard of thP \ la,kan Boundary 
Tribunal 11 hi«·h n•c·c•nt l.1· ,-;al Ill London. 

llP'-flP<'tfully, 

(:1.0. B. ('OKl'IL\Ol, 

S, cn/ary. 

llon. 0. H . Tn1·11.\,,. 
, '11 p1r111f1111/1 nl, C'oa. ·I and (:rode lie ,',1m•1 !I, 

/Jr par/111111/ of C'um111crcc awl tabor. 



T'J'AWA, 19th Fel rnary, l fl01. 

To 
lh E XCELLENCY 

TH E G OV ERNOR G E E RAL le 

The under ign cl has th , honour to acknowl dgc receipt of th I spatch, 11"11ich has l><•rn 
ref rr d to him, addre ·eel to Your Excell n y by Hi. ~Iajc. ly'. Amba. sador to llw l'nitPd 

, tate. und r dat.c the 6th F bruary. 
l1i i\Iaje ty's Ami a , ador tates that h ha informed thc .'I.di nµ; Src-rrhu.1· of, 'late> of th<• 

Lnilcd tatc that Y ur Ex cllcncy's Go1· rnm nt i ready to rntcr into arranµ;cml'nh for tll(' 
delimitation of th boundary I ct.we n the Dominion of Canada and tlw T<·1Titor~· of .\ la"k:t i11 
conf rmity with th award of th .\ laska Boundary Tribunal , and that llw.1· han' :1ppoit1l<·d 
:!\[r. King. a, th •ir r pr sen tat ive on the Delimitation Commission . II <' furl h<•r st at<'" t ha I. 111 
reply lo his note, he ha. been infornw 1 that :\[ r. 0 . IT. Tittmann. :--111wri11l<'nd<•nt uf th<' ( '11:H 

and c:r drlic ,'un·r.v, has been drsignatrd hy 1hr LTnill'cl :-- taf<•s C:01·<•rnm<•11f. :1,- th<'ir r,·pn•,1·11 -
(aliY, and that the , ugp;cstion ha, hPt>n madr lo him h_1· llw .\ eting; :--c•nl'tar.1· of :---1 :11<' th at. 
011·i11g to llw hrid season in whic h work <'llll hr donC' lo :td1·ant:1g;e. an l':trl .1· r·onfpn•n<'<' hl'f 111•1•11 

[cs~rs. Tiltmann and King, in order that1rork may he hc•g11n 11itho11t 11nilt1<' dc•l:tr. i-. <'\.P<'dt, •111 
TlH' undrrsignrd has the honour tor port that :\Ir. 1,ing ha,- hc·<'n in--trnc·t<•d to <·O111111u111<·:tt 1· 

11 ith :\ Ir. Tillmnnn, for the purposc of arranginp; a mrPting al 11 hi <'h prrparat ion" for h<· c•:trh 
c•xcculion of the work ma~· lw mad<'. Furtlwr, hr hcgs to rp<•omm<'rHI that \"our E\.f'l'i1Pnc·1 '"' 
mon·d to transmit eopit•s of (hi,; :s linull' to ll is ?lfajc'si_v·li .\ mha~sador to the• l'nit<·d :--t aif'" :incl 

lo Jf is ~Iajcsly's Principal .'c•c·rPtary of .'tatr for lh Colonic>~. 

Hc'spcctfully submillC'CI, 

(Sp;d .) [,ll'l•'UH D :--1FTO\. , 

.1/ 11/1.~/u of th, f 11/1 /'IOI'. 

ln◄: POHT OF T l I IG COl\ 1:.\IJ SION IGH S HEL.\Tl"\'I 1: TO T l II ◄: P.\l {T 0 1• Tl LI •: 
BOL'~ I .\ HY BET \\'EI•:~ C \K \ D.\ .\~ D .\L.\ ~K.\ LY[XC HET\\'l •: 1,:X 
Tl I 1,: POINT,' P ' ANl 'T ' l\lENTI N IGi) 1~ T JJ I ◄: .\\\' .\ HI OF Tl! I•: 

.\1.\ IC\ B ND \RY Tl 1B ·x .\ L 

\\', tlw undrr~ignrd ommi.sioner on I rhalf of His Britannic :\ Iajcst,)' :tnd of the· Cni(c>cl 
Htal<'s, r0sprrtin'i.1·, ha\'ing mrt to di.·ru.-s th0 drmarcation of th houndarv lin<' l>c•t 11P<'n .\ la,-,ka 
and Cnnada, ha,·e ron~idC'rNI the part lying bC't,11·0cn thc points P and T mc:n ( iorwd in ( h<' .\ 11 ard 
of the Tribu nal of 1903. 

\\'r r sp rtfully rrcomm ncl Umt the boundary lwill' 0n th sc point,; lw markc•d h1· the 
summits ll'hosr grop;raphiC'a l c·o-orclina( s ar given in (hc atla.c· h<'d tn,hlr, wit h t lw I roviso· that 
he(1rc•p n th points 7 and , and and T, ll'hrrc lhr distanc•ps Ii<' 11·c•<·n tlw I Paks gi1 <'ll in lh <' 
tahlr <'Xrccd thr prohahlc limit of inten·i~ibility, poll'N he p;rantPd lo th<' C'ommissiorwrs aftc•r 
they han• sc•c·un•d suffiC'iPnt data, lo splrct additiona l and intc·rnwdiatc• pc•ak:-; , no suC'h pc•ak to 
h<' more• than t11rnly-fin• hunclrrd mr!C'r.- from (hr straight line joining 1waks 7 and , or , and T 
f th0 attached table. 

(, 'p;d.) \\' . F. l\ 1:--c:. 
lf .B .. lf . Co11w1i.-.~io11<1·. 

(:-,g I.) 0. II. Tt'L'T~l.1 '-N' 
l '.8. Co111111is8io11cr. 

\\'A 11 1:--GTOS, l . ., 
April 12, 1904. 
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T.\.BLE II \\'IN ' PO 'ITI X ' AXD Dl T .\XCl•:N OF PEAK ' 

The latit udes and Ion itude, ar' taken from thr maps Xos. 10 a11d l2 of thr Surveys made 
by thr British omm i ion under lhe on ,·ention of l '92. Th s11crcs~1vc praks ar dcsip;nalrd 
by cons cutive number, counting out hwa rd from poin P. 

l l1,l :lllCC, 
Points Latitude Longitude 

Fro111 T o :\l et n·, 
- -

:--IH•t• t I'.! 
I c · .) , 31i '2\l I :3:1 II .).) I' J.i . 'dtl 
'.! 58 3l 01 I :3:3 :i:1 l l '.! 1'2 . i-00 
:1 -5'> :! I 10 n:i :!ti ()!) '2 :1 1:i , Ii\() 

.58 '2'2 :J,"j 1:3:1 .,-_, O!l :i 1,000 
,; 58 Iii 10 1:n '.!l th .i t:l , '.!00 
ti ,i8 J:I '.! I 1:3:1 Iii 1-. :; ti fi , \l!i0 
7 .5, ()!) 07 1:i:1 IL 10 ,; 7 \'l , 700 

:-;1,,,,,1 10 7 ', i--1 , I 10 
57 '.!!) 17 t :l'.! :i'2 ~ ') ,,_ "' T 3tl, '<00 

\oTI I' = llound:11, l'omt );o !J:l; I \ o. U:l; 2 \ o. ~i'; a \o, H; l \o, .), ,j o. ,I ; Ii - :\'o. '<3 ; 
7 = \o. 7\l : ', '.\o. 74; and T - \o, 7:2. 

1,:.\ :C ll .\ :\"CE OF XOTI ◄ : N Bl·:T\\"l~EX Tll E Bl~ ITINI l .\XD l'~lT l~D 
NT.\TE~ C:OYE L ~;1f ICXTN, H ISL .\. Tl YI ·: TO T II I•: .\ ( ·c ·1,;PT.\XCE OF TH I~ 
1n;POH'T OF' TTH: ('0;1 Df IN:-,IOXl0:HN TO ('();11 PLl •:T1 ·: TIH: .\L.\.'I,A 

BOCXD.\ HY TH IBl"X.\ L .\ \\".\HD 

r~rrnn /)TATES . \ CT IN (; f-i ECHETAHY ()[,' ,.;TATE TO 

I [ .;1I, . \ :\JBAf-iSADO l l AT \\'.\ f-i l!IXC:TOX 

I EPARnl t::XT OF ;:;TATF \\'.\Sll[\"(;'['o,, J\[arch 2.j, 190,). 

HC'fNrinp; lo your not of the ls( Octolwr, and ;1[r. !fay':,; rpplv of thP 2nd of I) •ccmher, 
Hl0•I, in regard to the report b,v :\ [essr,;. 0. l I. Ti tmann and\\' . F. [\inµ;, t lw 'ommiss ionC'rs 
appoin(etl lo carry out the dt>limitalion of tlw .\ la,,k:a Rounrlar_y :o far as it \\'a:; I •ft undrfinrd 
b,v t he .\\\'arcl of thr London Tribunal, and concrrning tlw C'haractrr of a11 .\ i.:(r<·rn1<•11t belwee11 
(hr l~nitPcl ~(a(<'S and Crrat Rri ain for lhr formal ac(•pp(a11e<• of th<• n•<·ommc•1Hla(io11s of tlw 
'om missioner:- hy an rxchanp;e of note:;, I ha ,·r the honor to " al<·, !)y direct ion of t lw 

P re,;id n(, lliat the (:ovrrnnwnt of the l"nitccl :-;ta(<':- agrC'C'i- l\"ith tlw ( ;ovrr11111r11t of H i,; Hritanni(' 
;1[ajest .,· that tlw part of the hou11clar_y between .\ lask:t a11cl C'a11acla l)·ing lwtwee11 the points l' 
and T 111e11(io11rd in thr .\ ward of thr Tribunal of l!lO:~ ,;hall hr clrfinPcl , i11 acc·ordancr wtfh thr 
µ;rnc'ral prinl'iplrs laid cl own by said Tribunal, hy thr s1 1mmits 11hm<<' gPographical C'O-orclinatrs 
art' f,!.i ,·c• 11 \\'it h . u fTi<'ie11 l approximation for iclc•nltficat 1011 i11 1 lw at t :L<· lwcl ta hie•, provicl<•cl that the• 
C'ommis»wnc•r:,; ar<' lwreb)' empo 11'Prrd, afkr t lw,v h:tvc• :,;pcur<•d s ullicH' ll( data, to ,.:cl<•et, :u ld ition:t l 
and in(C'l"m<1cl int<• J •ak;; bplw<'<'n thr poin(,; 7 nnrl , and and 'l' wlH•rr thr cli,..tnn<•t>:,; lwtw<'<'n th r 
praks g:ivrn in tlw tablr rxcrrd thr probahl<• limit of 111(crvisibil1t_v : l' rovicl<•d also that 110 
ueh additional and int ,,·rncdiatr peab i-hall hr mon• (h:Ul 2,fiOO 111Plr<•:; from thr strnig:hL li1H' 

j ining ppak. 7 and or a nd T f the allach cl lablc•, a · follo w:: 

• 
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TABLE THE PO ITION D DI T N E OF PE.\J{,' 

Th lati ude and Iongitud ar taken from, and r fer ~o, he map ~? . 10 and _12 of tlw 
urv y made by th Briti b ommi ion und r th onvent1on fl _ 92. The sue e . 1v peak:-

ar de ignated by con cutive number , countin outhward from pomt P. 

Point Latitude 

h t 12 
I. .. . .... . 30 29 133 
2 ..... .. 3L 01 133 
3 ...... . 24 40 133 
4 ...... .. 22 35 133 
5 . . . '' .. . JG 10 133 
6 .... . 13 24 133 
7 ..... .. O!l 07 133 

he t 10 
57 2' 47 132 

1 ce nolc on png 9. 

Longi lucl 

4L 55 
33 14 
21.i 09 
27 O!l 
21 08 
16 4 
IL 10 

32 52 

From 

p 
I 
2 
3 

5 
ti 
7 

Approximate cli~\:lllrr~ 

To 

2 
3 

,i 
H 
i 

" T 

:\J ctrrs 

l :i ,SJll 
t:U,00 
1 :u;-..o 

1.00() 
1a .2011 

ti , !lfi() 

H,, 00 
'>1 , J JO 
;J(j , t,()() I 

Yo11r acknowl rdgmrnl of lhi. communication , with a simibr (:i(pmpnf 011 lwhalf of i IH• 
:ovrrnmrnl of Ii i: ;\l aj st~·, will comp! fr fhe agrrrd xchangr of no(r~, and will <·011firr11 :ind 

{!;ivr validity to lhr agrc• mc•nl rr:trhrcl by (hr 'ommissionrrs, fhu~ c·ompkt111g the• .\ll':1rd of 
t hr London Trib1111:1l under lhr ('on vrnlion of thr 21th .Ja1111arr, rno:3 a~ to ( hr a hovP-dP. <Tilll'd 
part of tlw \ la ka bo11nd ttry. 

Ex pre~ ing I h • President's satisfaction at thi srltl menl of I h matter, J ha ,·c• , ( ·c. 

ALV I, Y A. A DEE, 

Jl cting ' er La ry of , ' /11/1. 
Sm H. i\ f. l ' HA'-D. 

]L\J. . .\ ~IBA ' Al ll A'J' \\'A, HINGT N T 

B111 '1'1 H l~~10A. Y, \\'ashing;lon, farch 2.i, l 0->. 

:rn,- 1 ha,· lh honour lo nck now lrclg;e recPipL of your notr of this cl :1fC' in n'µ;anl lo (he: 
HC' porL by :'I f •s~rs . \\' . F. King and 0 . 11. Titlmann , the ommissionrrs 11ppoinf Prl o c·al'I'." oul 
thr dt,limilafion of 1hr .\ la~k:t hound:u·.,· so far a. iL ll'as ll'fl undPfi nC'd h.\' thl' .\ 11ard of tlw 
London Tribunal , and conC'C' rninp, (11(• c·han1dPr of an al!: rt•cmc•nt liPl 11·c'rn ( :rl'at nril ain and the 
l'nikd Slal rs for [hp formal :te·c·c> plane!' of the rN·ommrnd:1lions of llH· Cornmission<•rs by an 
ex!'hang;r of nolrs. 

B.\· din•<·tion and on hC'hall' of lhe C:cl\WlllllC'nl of Ii i:-; Brilanni(' :\fajc>sl,\', T havP llw honour 
lo stair that the c:o,·t•rnmeni of lf is ;\lajps(~• ag;rPc',-. 11i(h the• c:o,·r rnm<' nt of tlw l' nit Pd ~f.a(Ps 
fh af lhe part of the boundary lw(11 en Canada and .\ laska ]_l'inµ, be(WC'C'n lhc poinfs l' and T , 
mrn ' ion cl in thC' .\ 11ard of th • Tribunal of 1!)03, shall i)p definc•d , in acconlancC' 11·ilh the µ,rnPra l 
principlr~ laid dOll'll h.r ,;aid Tribunal, h.,· thr ~ummils 11·ho~e p,rugraphieal co-ordinal es arc gi\'C' ll 
ll'ilh su fliei C'nL approximation fo r idrnti fic,ltio n in lhr altac-llC'rl lal IC', pro,·idrd that fhc 'om
mi,~ionrr, are lwreh)· mpoll'C'rPd. af rr ilw.,· han • ,r!'ured ,-;uffirienl data. lo :-C'l<•<·l additiona l 
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:ind intprnw<liate peaks bt'twee'n the point:- 7 and and and T II IH'r<' the' di,,[nncr:.; lwl wpen 
thc> J)Ntks givrn in th tab! xcrrd l,h • prohahlr limit of int rn·i:--ihilitv: Prn\·idNl a lso that no 
such additiona l and int rmcclialr p ak shall b(• mor than 2 .. 500 nwt ., r,.; from the :.;traight line 
joining peak. 7 and and an IT of lh attached table:-:, a,; follow:: 

T.\BLE II WIK TJIE PO~ LTlOX~ .\XD DI;o-;T.\ X ·1~.' OF PE.\ K ' 

Tht· latitudrs and longilu tl rs arr takc•n from, :111d n•ft•r to, th<' maps ~os . 10 and l:2 of th<' 
s11n·<',\" made h)· th, British ( 'ommi:-sio11 undrr the ('011\·p11tion of I. !l:2. Tlw sue·e•p,-;sin' 1wak.
:u·p 1ks1µ,11:1 t1,d h_\. consrcutivr 11t1mlwrs, em111ti11g :-:outll\rard from poinl P . 

l'oinls Lat1t11d1 L11111r1111d r 
. \ ppr11,i111:d1• di~1:mc·1•s 

From Tu .\ let n•, 

:-,1,,,pl l'2 
I .j 31i '.!!l 1:33 ll 5i) I' 1,3. 10 

•) .)'> 31 Ill 1:l:l 3;3 l1 '2 ( ') 00 
:i ,i '- '21 10 1:i:3 '2l\ O!I '2 3 13 ,6'30 

5 '21 3,i 1:n ,,-_, on :i 1,000 
r, ;"j lli JO 1:n '21 O' il 1:3 '200 
Ii ,1 1:3 '2 1 1:13 Hi l ;; ti ti , !ltiO 
i :i', on Oi 1:33 JI 10 Ii i !l, 700 

--1i .. ,,, 10 i " bl , 110 
', .~, 2!l 17 l:32 :32 ;j'.! " T 3ti , 001 

1 
" nnl on p:1ge () 

I nm inst ructrcl to rxpn-.s th<' grat1firation of my c:owrnnw11t th:tl by thi. rxchangc of 
notPs, confi rmation am! \·:tli tl it y an' g1vc11 to t ht• .\ grermpn( re:ll' lw<l h,v t hC' ( '0 1111111ssio11crs, thu,; 
eo111plpt111g the .\ward of the London T ribu11al under Lhr Cnnvc•11t1011 of the 2 1th .January, 1003, 
ns lo thP :llJo\·c-clC';;cribecl pMl of the .\ la~k:t Boundary. 

I h:wc, &-c., 

Thr Hon . . Joux IL\ Y. 

HE~J.,RYATIOX F L.\ :\D~ .\ L ~C THE l~TEH:\' .\TJO~.\L B C:\'DARY 

P. ', 10 

HC'f. l ,.iG!l, l:?l oil 1:30L Ci ). 

(', r/1,fiul 1·111111 of a Hr port of th1 ('111,11111/11( 1Jj //,( l' rll'!J ( '11 11//l'tl, r1pprn1•ul 1111 li ts H.rri/h111·y the 
• l d1111111. ·trator 1J11 /ltl' I 1tlt . \ Jll"tl, /.'H!S . 

On a l'<'J)Ort datrd l~t .\ pnl , l!Hl:-., from tlw \1 1111;-;t!'I' of th<' l ntPrior with rl'fC'n•11c·<' lo :t 

l)C',-;p:ttC'h from Ii i,; :'l lajr:ty's .\ mhassaclor at \\' a:-d1111gton, d:itc•d :mt h <><-toliN, 1!)07, :--uhmitting 
for th<' c·on:idPr:ttion of tlw l)ominion C:o\·<•rnnwnl a propo:--al In· tltP 1·11,t Pd ,' tatPs c:ovPrllllH'11I 
that jollll aC'IIOll llC' takt•n for thr r('SPl'rntwll of a ;;tnp of l:t11d si,t.1 frp( \\' Hit• Oil Pach side• of tlw 
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'anadn- \ In ka boundary tine under imilar condition t that formerly e tabli he 1 along t hr 
Afexicnn boundary tin by Proclamation of the Pr iden of th nited tat _ • _ 

Th Minister of th In t rior ubmit that in hi opinion uch a r ervat1 n will be of gn':ti, 
rvic in the prot ction of th r v nue and in the enforcement of h la"'. g_ n rally, and hr 

therefore r commend that with a view to the prevent.ion of th rection f build mg or prrm:uwnt 
tructur or work · on oi· clo to th boundary line, xcept rai lways, aquedu t , bridges, canals, 

ditche and oth r work ' of a public charact rand ex ept buil !in . or I crmanent strnctur<'s or 
work prop rly connected with uch rai lway , aqurduct , bridg s, canals and other works or a 
public haracl r, to be authorized to re crv th land within a strip sixt_,· frd widr_ :tlo11µ; i llC' 
boundarylineb tw n anadaand Ala kafrom sal len eandrnlry~ofar:t;;thrla11d,-,111q1H•:--11on 

are v l d in th D minion. 
The l\ linislcr point out that, the title lo wild lands nd j:tcent lo thP ( ':111ada- .\ l:t:sk:t ho11nd :1rv 

line is v sled in th Domini n lo th northward on l_,· of the . ixtieth p:1rallel of l:1ti111dl' . :--0 11 1h 
of the parallel th land lie in the provincr of 13ritish "olumhia and tlH' tit It• to (hl' n1111·11 l:llld ,-. 
i. vrstrcl in t hr pro vine . 

Th<" l\ linistrr ha. reason lo hC"li ev<', howe,·<•r, that the pro,·ince of 13 n1i,d1 ( '01111111>1:1 will lw 
willing I give• its ·o-oprralion . 

J 11 connrc t ion with this subjC"Cl Ow ~I inistPr of th C' I nkrior dt>sm•,-; to :-11ggl':-t <:011 :--1d<•1:1 t ion 
of the po~sihility of making a . imilnr r<'se•n·ation along ot her I arts of thr <·om111011 boundary li1l!', 
wh ich, he• ·idc. C'Xlcnsin' strrtehrs of watrr ho1111dary, c·omprisc•;; som<• I ,\JOO 11111<-;; 011 l:tnd . 

Of the 1,:300 milr. or lhrn•abouts from tlw ~trail of Crorgia to th<' J.akl' of thC' \\ <H ►<ls , s1111H• 
,100 miles Ii<' wc>s of the summi t of thr Hocky :\lounlains . . \l ong thi;; d1"lane·(• ihP 1l 111istc1 
undrrsta nds that llw (:ovcrnmC"nl of Briti. h Columbia has already n•se•n ·e'd a strip Hi f1 •1·t 11ul<- , 
whrrc'Ye•r thr land has not alrrady hren cJi.,poscd of, along lhP lnt<'l'national Bollndary l,111<•. 
East of the Hocky :\l ounlains, undrr tlw original sun·rys maclr by tlw I) 111111ion Con•r1111w11t , 
road all owances l\'Nr ld t adjoini ng thr boundary. ThPS<' road :1llmrnnr<•,- an' no long<•r 1111d<•r 
the control of the l)ominion C:ovcrnme11l, having now passrd llnder the jllrisdiC'tion or tliP 
proYinrC"S or .\l hrrla, Haskatrhr wan and :\Ianit oba. 

The follr provinc•ps mcnt ionrd would doubt Ir. agrp lo make the road :i llow:111t•p: and t Ii 
rcsl• n ·ation p rm:tnrnl, th ugh lo .Pcurr that, t'nd, concurrrnt :t!!:rrrmrnl by the t· 111tPcl Stat<•:,; 
or by the ' rvrral tnt<'s affrct<•d, to rrsC' r\'C" a simi lar strip wou ld ap1war to be c!Psirahll'. 

Tlw ~l iniskr sta irs that along the linr from thr Ht. Lawrr11cr Hh·rr to th<' :--t. Croix t lw 
nalllrnl difficult y of r11forci ng the law ' of the Lwo cou ntri along an cxtrn i\'e boundary lin r 1s 
rnhanred by th<' fact that 1hr properly ad jacen t lo the line on both . id ;;, ha,; pa$srd into pnrntP 
hnnds, and aL many point there rxisl so-call ed "line• holl ps" which stand clen' to or upon t hr 
line' , :1nd IYhic h in many in. ancrs, a, ha b rn chargr I, have been 11, ed for smugglinµ; or for 
cva ·ion of law, to a . riou extent. \Vh ilr ii may not be prncticabl , by reason of tlw exp<'1ise 
wh ich it would involve lo apply thr fT cLive rC' mc ly of removing thriir houses alto,C'(hrr, it is a 
matter for con iclcration wh .!her thcrr are any iilep wh ich Lhe hrn Co,·ernmc'nts enllld take to 
prev nl th rrC'ct ion in future' of furlh r r hous . of thi kind . 

The ommit(eC', concurri ng in t hr forrgoing, advise that Iii.' l~xcrll <' ncy be movr cl lo fo nrnn l 
a c py here f lo Ii i. :1fajC", ty's .\ mba. sador at \\'a. hinglon , with a rc'qur"t. that hr inform the 
Government of the l ' nilC'd ,' !airs that th l)ominion C: ove• rnm rn l i: in fu ll a<:eord wit h t he 
principl<" of thri r proposa l, and will take lrps to givr cffrcl to tlw rc's<•rvalion along t hr frontier 
of 1hr Yukon Trrri lory and that h fmth r call at(rntion to tlw sugp;C":-tlon hcrrin con iaiiwd 
rclntirt' lo othrr part : of the lnternalional Bo1111clary Linr. 

All wh ich i, re p tfully 11bmilt d for app roval. 

l{ODOLP11rs Bo cu1rnAu, 
Irk of th Privy Cou11cil. 

To the llonourabl 
T11 i,: :\ l1x1sTEn or THB l '<-r1m101t. 
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Rrf. 1,63:J,, 7,"5 on J,:3QL ( ) . 

C'Nl(/ird copy of a Report of the ommillee of th Priuy ounril appro1Jcrl by lf i.~ E.rcelfrnry /hr 
(!01•1T 11m· r.eneral on the 7th A ugu t, 1.90, . 

Thr C'ommiltrc of [hr Pri vy C'ount'il havr had 1111dpr c·onsidPrnfion a rlp,-patc·h, rlatc·d 22nd 
.l111H•, l\lOR, from Jl is :'l [ajrst,\"'s .\ mbassarlor to tlw 1-11i1pd :-,f:t[Ps, lransmitfinµ; eopy of a 
proc·l:tm:t1ion b_,· thr Pn•sidp11[ of llw l ·ni[C'rl :-;1 atr,: -.:c•1tinµ; ap:1r1 :ts a p11hlic· l'<'S<'l"l'ation all 
1111p:1IP11tc•d lands of thr l'nifc,d :-;f;i[p,; lying within sixf_,. fPPl of th<' ho1111dary line• hPl11'P<• 11 tlH• 
l 11it1•cl :-,fatp,; :111 cl C':rnndn. ll is :\Jajp,-;(~·'s .\ 111has,;:ulor rlra11·:-: attP11t1on lo thP fad [haf th<• 
orig111:tl propo:-::tl for rr,;prvntion oft hr .\ lask:t frnntH•r ha,; 11111r hc•1·n 1•,tP1HIPd so a,- fo 111el11rlt• 
tlH• \\"hole• frcrn[il'r, [his bPinµ; in ac·cordaner ll'ith tlw 11"1~lw, of ilH' l)o111111 i11n (;m•Nnlllt'nt. 

TIH• :'l[ini:-;[er of tlw Interior, [o ll'hom till' said 1k,;patch 11":l:' rrfprn·rl , s la(ps that 11ndc•r [lw 
a11thor11.:tlto 11 of llw Onkr in C'o111H·il of I l[h .\ pril, 1\Hl8, lw has 11·1 thrlr:t1111 fro111 salP, lc•asr and 
c•1tl r_,, all p11hltc lands !yinµ; ll"ithin ~i\t_, fppf of thP fo[prnat10n:tl Bo11ndar_v 111 Y11k11n TP1T1[or."-

Tlw :'llini.-tc•r rc·co111111c•1Hb [hat thP maf.fpr IJC' hro11µ;ht to thP n!IPntion of tlw (:m·<•rn111cn[ 
of tlw pro,·i nn• of Bri(i,-;h C'ol11mbia, ll'h1C'h with a vi,•11· to tlw liPIIPr pnfon·P1111•11t of thr law,-; of 
that prn1·i nee 11> wt>ll :i;:; of tlw l)omin ion may find it aclvisablC' lo mak<' a similar rpsc•rvation 
along ilw ho11nd,1r~· ])('(11"<'('11 British ('olumhia and .\l n,.;ka and :donµ; th(• l\lfh parallc•l. 

I 11 v1p 11· of t hr f:tc·I that tlH' l:111rls in th<' road allow:rncP which was l.11d off 111 t lw original 
survr~·,-; of Dom1n1on T.and: along thP Jnf prnai1011al l30111ular_,. in [lw Prn,·1nc•Ps of :'l lanitoba, 
8a,;katch<•1nrn, and .\ ll)('l'(a ha,·c lwr11 (rnnsf('l'red 10 tlH'SC' pro,·lllC'<'S, tlH' .\linis(rr f11rlhrr 
n•co11111H'1Hls !hat [hr maller br bnrnµ.hl lo !hP alll'u[ion of [hr rt',-p<•r tivC' l'r11vi11eial C:cl\'Pl'll
llH'11ls with [lw suggrslion lhal this road nlloll':tnc·<· lw rri :11 1wd for p11l>lic 11sc• nnl _v. 

Thr C'ommit[re, c-onc111Ting in [h<' forpgoinµ;, :-uhmit !he sanw for approval :uu l :u lvi sc [hat 
Your l•>.:<·Pllt•nc:, may be plrasPd lo tr:u1sm11 the' :-ttlislanrP of tins 1f11111lc', 1f appron•d, to Jli ,i 
:\ ln.i<', fy',- ,\mhassador at \r:u-d1ingto11 for thr information of tlw l-nitt'd Stale•,; (:ovPl'nmen[. 

HoooLPII E Bot' t)lrnAL-, 

Clr-rk of th Pril!y Co11ncil. 
To th Tlonomablc 

Trrn :'II1x1 TEH OF THE Ixn:nw,i. 

Puhli hcd in The 'anada :azetl of 3rd .\ pril, 1 \lOfl, Yol. 12, for tlw fourth cnnsecut ivp week. 

PRO LAi\lATION BY Tim P1rnsm 10xT OF 'l'llE U.\Trc:D :-;T,\ TEs OF . \ wmrcA 

(Xo. 10) 

\Yherras, the custom. and immigration l:i1r · of tht' l ·nitPd :-i( a[p. can h<' brUrr enforcPd and 
the public 11" lfarc thNrb)' lJC'llcr ttlh·anced when thr Frdrral Con•rnmc•n[ has eomplP!c control 
of thr nsc and occupation of land: abutting on intrrnational bo11ll(l:tr_y linrs : 

Xow, thC'refore, l , Tlwoclorr HoosrvPlt, Prpsidl'nt of the l' 11i!C'd ~tatt'", do lwrC'liy proclaim 
and make known [hal al l unpatrntrcl public lands of tlw l'11itPd :-,ta!Ps, ly111E1; w1[hi11 sixl.v fpp[ 
of (hp bo11ndary linr brLll"C'C'll lhr Cniled ~l.tles :llld thr Dnminion of Canada, arc• hC'reby dcclarl'd 
to hl', and arr l't :tpart a. a public rcsNvation, and shall lwrraftc•r IH' :,mbjec-t only lo such rights 
a. h:11·r b<l'n hrrelofo1·c legally ac(luircd und<•r ;;ctllrnlC'n[s, l'lllril's, r<•srrvalion,- or otlwr forms 
of appropriation, and are> 11011· exiRting, bu[ shall not br subjt'cL al any lime lo ,tny ot.hN claim, 



11 

ti -<', or occupalion, exc pt for public highway ; and a~y- ~atent i uecl fo r ~ny l~ga_l subdivi~io_,~ 
afT cl d by thi r rvation und r any claim h reafter ,mtiated, hall contarn a I c1tal t hat it 1s 

i · u d ubj ct to thi pr clamation. 
In witn wh r of, I have h reun o et my hand and cau eel th al of t h ni cl 'talC': 

to b affixed. 
Done at the ity of \Va hin ton thi 15th day f Jun , in the year of our Lord on<' lh011sa11d 

nine hunch· cl and ight, and of the Ind p nd nee of the nit cl, tate the one hundrrd 
and thirty-seco nd. 

T tt EODon 1:; Hoo ·1,: r 1cLT. 

EAL) 

J3y the Pr id n : 
ELI HU H OOT, ecrelary of tale . 

(Xo. 1196) 

\\" hNeas, lh<' customs and immigration laws of {h(' rnil<'d ~lal<•s c-:in br hrltrr rnfmt<·d :1 11d 
thr public wrlfarc th r b~· adrnnc d 1,y thr ret<'nlion in !hr FedPral C:O\'<·rnnwnt of l'<>1npll'tl' 
control of !hr u c• and occupation of lands ahulting on Jnt rnation:tl Boundary Linrs; 

Xow, thrrdorr, r, \\" illiam ll oward Taft , Pr idrnt of thr l ' nitNl ~tat , do lwrrby d('cl.rn·, 
proclaim, and make known that t hrrr arr hrrcby rr$ervrd from entr~·. ~rt t lrnwnt, or ot lwr form 
of appropriation and dis po, it ion undrr· the public-land Jaw-, and . rt a part as a public rc·sc•n ·:lf 1011 , 

all puhlir lands lying 11ithi11 sixty frrt of the hounclar,1· Jin I rt11·c•(•11 thr rnitrd ~tat<•:< and th(• 
Dominion of 'anad:1. 

l~xcrpting from thr forcr :ind rffo('( of this proclamation all lands whrc·h W<'r<' prior to ,J111w 
fiftrrnth, ninrtrrn hundrrd :tnd c•ighl, rmbracrd in any lrgal rntr~· or cm·rr<·d h.1· any lawful 
filing, scl('c(ion, or right of wa~· dul~· of rrcord in th prop r l'nit d ~tat , land oflil'l' or upnn 
whiC'h an~· rnlid sritl<•mrnt had br(•n madr pm;;u:111( lo law, {,hr !-Statutory prriod within wlnC'h to 
mak<' or complrlC' rnt r.1· of filing of ,word had nol rxpirrd , and which ha:- b('C'll or may lw pc•rf('C'l<'d 
a. rC'quir(•cl by law. .\ n)' daims lawfully iniliatrd hrlwrrn ,Junr fiflcrnth, nint'lr<'n hundn•d and 
ei!!;hl, :incl thr cl:tt< lwrC'of, lawfully muinlainrd and pC'l'frctrd, may lw palrnted subjrct lo thr 
r sc•1·vation pn•srrilwcl in proclamation of th Prrsidrnt dated .JunC' fil'trcnlh, ninl'lrcn hundn•d 
and right. 

In wilnrss whrrrof, l haY herrunto st my hand and cau, rd the . cal of thr l ' nilc•d ~t:ttc•: 
to br affixrd. 

l one• al lhr city of \\'ashinµ;ton, lhi third day of :\lay, in !he year of our Lord onr !howm11<l 
nine hundred and twelvr, and of the Ind p ndrncC' of the l"nitrd, 'tat ;; th one hundred 
and thirty- ixth . 

\\' ~1. 11. TAFT. 

(.'"AL) 

By th Pr . id nl : 
l l l'XTIN ,TON \\'11,;;ox, . I cling , ' er lary of, 'tat . 

l Es1m , ·A-r10:-;s DY TII E Pn \' I~ 1,; 0 1~ B R1·ns11 CoLu~tB LA 

ll is Honour {hr Licutr11ant-C:01·crnor of British Columbia, by :ind with th advitr of his 
Exrcu(ivr 'ouncil, doth order a, follow,; : 

That all unalirnatcd 'rown bnds within lhr Provincr of British Columbia lying within 
ixty frrl of the 49lh parallel of norlh latituclr which i the boundary line b t wren the U nil cd 
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Ht:tf p,- of.\, H·1wa a11d lh Domin ion of 'anada; and abo all 1111alienat d C'roll'n lands lyinir 
with in ,-;i,t, k<•t of t lw boundary Jin bC't ll'ren the Prov111cr of British lumbia and .\ laska, be 
1·rs<·rn·d for< :on•rnnH'nt purpo, . . 

\l'l 'l!<l\ I.I> \ 'll OHDLl!ED 

I Ill:-, ;,r !I I>\\ OF .\O\' ~;~!Bfcl!, 

\ II. I Ii() ', , 

.!\\fl,; l)t,,.,\ll ' lll, 

L I 11// Ill/ 11/-( ; ()/'( l'IIIJ/". 

; \ . 'A~ I I'll ELL R EDDIF.: 1 

Deputy h rk, 
E.rff 11/ i1·c ( '111111ctl. 



TRE TY BETVi EE 
T DEFI I MOR 

N TI N \L 

D THE NITED T TE F .\\fKLUC\ 
R Y ND TO l\IPLETE TH E JNTER-
R T . EEN THE T \, NTl T ◄\' 

IGNED AT WA RI GTON, FEDR ARY 24, 1925 

(RATIFI ATION EX II A 'GED AT I\ A JII NGTO.N .J ULY 17, 192,l) 

J1i l\Iaje t the King f the nil d l\ in1?;dom of Crc:1L l rilain :llld I rrlancl :rnd of t hP 
] rili h Domini n b yond Lh eas, Emp r r of India, in rrsprct of tlw l)ominion of C:u1:ul :1, 
and the nitcd, late: of ,\ m rica, drsiring t cl fi ne morr :H'.c·11ratPI:, at c·1'rt,:1i11 point,- :111d to 
c mplrtc the int rnalional boundary between he• ('nitrd Ht al<'~ :111rl ('an:tda :rnd to ma1nl:1i u 
th, demarcation of that boundary h:t,·r rr-olvrcl to conelndP a ln·:tl,\' for I h(•c;(• pttrposp,, :1 1111 t 0 

that end hav appointed a tllC'ir rrs1wctivc plc•nipotrntiari(•s: 
Tlis Britannic J\fnjr ty, in re. pPcl of the Dominion of C':rnad:t : Tlw l lonmtrahl<' l•: r111 •s1 

Lapoint, I\ .. , a mrmb r of lf is :\lajrst~·• Prh·.\' C'ouneil for (':uiad,1 and :'di111,t,•r of .J11st 11·1· 
in the ,overnment of that D minion ; and 

The President of lhr rnited , 'late;; of .\ mNica: Chari ~ Ernns 1111µ:h rs, :-SPn<'I ar~ of :-St at 1· 
of the r nilcd I lat . : 

Who, after hnvin!?; communicalrd lo each o( her t hrir rc•spt>ct ivr full power;-;, whiC'h \\"<•n · 

found to b in clue and proper form, have ap;r d lo and concluclrd tlw followinµ; :tr 1C'IPs: 

. \.11'1'1 LI~ J 

\\'herra . . \ rlicl Y f th Treat~· con rninµ; th boundary br(11·c1en tlw Dominion of ('au :uln 
and the l ' ni(rd H(ak:-concluclrd on Aprill l, HlO ' , brt1ver11 :.rt'at Britain ancl tlw l'111tr·d :-;tat<'~. 
provid d for th :11rvry and demarcation f thr intrrnalional boundary line bC'( 11·<'(' 11 t lw I )01111nio11 
of anada and th rnited 'late from the mouth or Pigron HivPr, al the wr;;lc•rn :horP of Lak<' 
,'uprrior, lo (hr 11or(h-11·r. (ernmosl point of Lak of tlw \\'ood -, as dPfi1wd b~· the (rrat1c•;; con
C'ludrrl b twrrn Crrat Britain and (hr United Sk1Les 011 ,'eptcmbr r 3, l7 ' :3, and .\ 11µ:u::;t \1, I, 12 ; 

And wherC'as .\ rlicle \'I of Lhc said Treaty concl11decl on .\ pril 11, 190 , prn,·idrd for lhr 
rPlocalion and rrpair of lo l or dama1?;cd monumrnt · and for the e tabli ·hnirnl of additional 
mo11umr11ls and houndary mark along the c ur e of th international boundary brl.\rr n ( ilC' 
Dominion of anada and th nit d late fr m the north-we (Nnmo. l point of Lake of the 
\\'ood. (othe ummiiof(h Rocky;d ountain a - eslabli.hedund r xi. ling tr atilsandsun·p~·c•d, 
chart cl, and monument d by th .Joint ommi. ·ion appointed for that purpose' by joint action 
or the 'ontracling Partie in l 72; 

And wherea i has been found by ·urvey executed und r l hP dir ction of (hr Com mis ioner 
appointed pur uanl (.o th aid Treaty of April 11, 190 , that ( h I oundary linr be( ween the 
D minion of anada and the LniLed, Late fr m the mouth of the Pigron River, at the we,;tern 
horr of Lakr, uperior, to the north-we ternmo t point of Lakr of lh \\'oods as defined b.,· thr 

lrra(ies concluclecl on , 'eplcmber 3, 17 3, and .\ uµ;ust n, l .J.2, is intNsrclrd br the boundary 
from (h nor(h-wrsf,Prnmo. t, point of Lake of tllC' Woods to ihr, ummiL of Lhr Ro ·k.,· :\fo1111(ains 
as rslablished undrr exLting tr atir and . urvryed, charted allf l mo11ume11t,rcl by the .Joint. 
Commission appointed for that purposr in l 7- , at fi\'e points in Lake of lhe \\'oods adjarrnt Lo 
and directly oulh of the said nort h-wcsternmo ·t point, and that I hrrr a,rc two small arC'a. of 
L'nit. cl late wal('rs in Lake or the \Yo cl . romprisinµ; a total :.ir<':t of two and one-half a re~, 
ntirPI.,· urround d by anadian wal rs; 

And wherra. no prrrnan 11( n 01111m nt w r cv r r ctcd 011 these boundary lin rs north of 
th most outherly of these points of intersection; 

Th ontractin!?; l)ar(ies, in ordN lo provide for a more practical definition of the boundary 
b ( ween the l ominion of 'anada and the l'.nitrcl 1'itate" in La k of t hr Wo d;;, hrrcb ' a rce 

lG 
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that this mos(. sout.hC'rl.v point of intC' rsC'ction, being in lat it udp l!l0 2:3' O 1 ': l!l nor( h and longi t udC' 
!l."> 0 

[)()' 11'!5 1 wrst, shall bP !,he tNminu . of t he boundar.,· li1w lwr<'loforP rrfrrrrd to as !hr 
i1t1Prnntional bou nda ry line brt ween t he Dominion of Canada and tlw l'nitrd :'ilalPs from the 
111011th of Pigron R iYrr, a t t hr we. te rn shore of LakC' ~uprrior, to tlw 11orth-11•p"l<'l'lln10st point 
of l.:rk<' of tlw Woods and thr initial poi nt of t lw bou11d:1ry lin!' h1•rPloforP rri'<'ITC'd to as (hr 
i11t1·r11:111on:1l houndar.1· b('t 11·r•<•11 i lw l)omi11io11 of Canada and tlw t "nitPd :--t:tlP:< fro111 llw 11orlh-
111·~ll'r1111w,-;I point of l.akp of t lw \\'ood1< io th!' ,;um111il of llw ll1H'k_1 _\101111t:u11s, in lil't1 of tlw 
s:1i1I 11orlh-11·<"-d<' l'lllllOS( point. 

TIH• :1fon•,-.:1id most sout lwrl .1· poi11t shall lw 11)(':\IPd and 1110111111H•nl1•d Ill I IH· ( '01111111.,sio11<• rs 
:1pp1 ► i11l1·d 111111N tlw ,-;aid Trl'nt .1· of .\ pril 11, I\JO'i. and ,-.hall lw 111:irkPd hy 1lw111 011 ih<• <"hart or 
l'h:1rls pn·p:m·d 111 :u·<·ord:1111·1• ll'ith lhl' prn1·isio11,-; of \ r(l('l1•,-; \ ' and \ I of thl' ><:1111 Tn•at.,·, and 
a d1 I :i il1·d :11·<·011111 of t lw 11·or k drnw hy I lw ( '0111111i:-."w1H•r,-; 111 I, )(':I 1111µ. ,-;:1 id point, 1 ng<•t lwr 111 th a 
d",-;ni pt 1011 of t lw l'h:t r:1C·t ('I a11d 101·:1[ 1011 of t lw sPl'l'r:tl 1110111111H'11h l'l'l'I'( Pd, ,-;hall IH• 11H·h1d<•d 111 
tll(' n·p1 ► rt 01 n•ports Jll 'l'Jl:ll'l'd p11rs11a11I lo IIH' saHI .\ ril('IP><. 

'l'IH' JH1111t so d<'fi11Pd and mo1111111<•11l1•d shall lw (akl'll and dP1•111Pd lo 111• thP t<•r11111111s of thr 
ho11111l:1n li11P h1 l'Plofor<' rl'fPIT<'d to as tlw i11t<•r11:1111111nl bo1111d:ir_1 '1111· lwtm·PII tlH• l)ominion of 
( ': 111:1d:1 :111d ill(' 1·1iitPcl :--taiPs, frn111 ilH• mouth of 1'1µ;< ·011 it1Y1·r, at. th1• 1n•><tl'l'll shorr of Lake' 
~1qu•nor to th,, 11ort h-11·e•,-t Pl'lllllost p01111 of Lak1• oft It!' \\'nods :111cl the· 1111 t 1·d po111t oft lw l,01111d:1r.1· 
li1H• lwn•tofon• n•f('JT<•rl to as tlH• 111tPrna11onal ho1111cl:u·., lll't11•pp11 thP llrnninion of C'anada and 
1h1 l 1111Pd ~ia((•,- frnm ill<' 11orth-11·<•slprn11wsl pornt of Lakl' of tlH· \ \'ood,- to tlw ,-;11mmit of tlw 
Ho<"k, '\lo1111tai11:-. 

. \ HTICLE l l 

\\ hc·n•a,-; .\ rt1('}p \'J of lh!''J'rpaty c·o11<·crn111g th<• IHHl1Hl:1r_1 lwt11PP11 tlw l)o111i11ion of Canacln 
:111d tile' r111i<'d :-:tatPs c·o11C'lll(]pd 011 .\pnl 11, 1!10 , lwt11Pc•11 (:rPal Britain and tlw C111t<'d :-;1atPs 
pro, i<l<-d fort lw rrlocatw11 and rc•pair of lo,;;( or dant:tgPd mo1111n1C'llt,- and fort lw p:-;bblishrnrn( 
of add1tio11a l mn1111mc11i:-- and bo1111dar) marks along tlw ronr,-('s of the· intPrn:ttional boundary 
hPl\\'<'!'11 tlw Dominion of Canada an!l tlw t ·111(Pd :--t aip,-; from thr 11orth-w1•sl!'l'lllllo,-;( point of 
Lak1• of tlH' \ \'oods s011lh lo thr Hlth pantll<'I of north l:it1t11d1• a11cl th!'IIC'P \\C'stward along said 
par:tllPI of latit11dP to lhP s11111111i( of (hp Hock~ .\lou11t a111><, as <':-tahli,-;]l('cl 1111d!'I' 1•xisti11g (rpa{i<'» 
and :-;11n·eyed, e·har(Pcl, and mo1111m<>nl<·cl b,1· (hp .Jrnnt ('omnus,-,1011 :1ppo11tlc•d for that p11rpo,-;r 
b_,. ,io111t a<'tion of th!' ('011tract1np; Par(l!'s 111 1,' ,:2 ; 

_\nd whc•rea,-; .\ rticle \' I of 1hr said Tn•at .,· C'onc·h111Pcl on .\pr il 11, l!H),, furtlwr prcn-idps 
that in carryinp; out tlw provisions of that article tlw agn•1•111e•11t statPd in tlw protocol of tlw 
final 111epti11u; oft lw said .J oint Con11ni~sio11, datPcl .\lay 2!l, 1:-.,G, sho11ld IH' obsl'l'VPd, b_1· whi<·h 
protoC'ol it \\':l:-- agrC'rd that in (hl' intPrvals brtw1•1•n tlH• 11w111111H•11ts along tlw l !){h parall1•I of 
north latit11dP thP hm111dary lint' ha;; the cmrnllll'P of a parall<·I of ID 0 north l:1tit11cll'; 

.\ nd \\'hnl'as thP ( 'ommi:-.:--io11rr,; appo,ntl'cl and aC't111g 1wd,•r th<• 1J1·01·1s1011s of .\ rti1•lp \ ' I 
of tlw ,-;au! Tr<'af~· of 1!10~ h:t\'e' marked (hp bo1111dar_,· l11H• whPn•,•p1• IH'C'Ps~ary in tlw inl<•n·:tl,; 
lwtwc•1•11 th1• ong:111:tl 111011111n<'11ts p:-;Jablislwd h_1· 1lw said .Joint ('011u111,-,-;io11, appoi11tPcl i11 IS72, 
111 :H·e·orcl:11H'<' 11ith (h1· au;rPl'lll<'nl s(atPd in th<' l'roto<·ol of tlu• final llH•Pti11g. d:tlC'd .\fa., :2\J, l~i'fi, 
of th<• .) ni 11 ( ( '0111111 issio11 afon·s:t id, and as srt fort It 111 .\rt H'll' \' I of t hl' Tn•at _,. of I !JOH, by plal'i ng 
int<·111,pd1:ttP mo111111H•11t:-- 011 l111rs join mg tlw orig111al 1110111111H•111,-, 11'111<"h han• Ill Parh C':1>,1· th<· 
<·un·at 111'<' of a parallrl of 11 0 north lal1luclc: 

\ nd ll'IH'rPa:< tlw an•rage cli,-,tance• IJPl\1'f'l'II adja<·Pnt 11w1111111l'11t~ a,- 11111,- C'~tahli,;!H•d or 
l'<'-<'sla lili,-h<'d :dong [hp l!lth parallc•I of north l:1tit11d<• from LakP of ti((• \\"oods to tlw :--11m111it of 
tlH• Horky .\ l 01111t:1i11s by tlw Co1111111s:;10111•r, acting tt11<l<-r .\.rur-lP \ I of tlw TrPat .,· of l!HIS is 
onC' and on<•-th1rd nu!Ps and the•rdor(' tlw dP\'1:tlion of tlw CIIJ'\'l' of thP l!Hh par:tllPI from :1 
,-;( raigh( or right linl' joining adja<·('lll momune·nts is, for 1 hi,, a ,·pragl' distane·<• lwt 11'<'1' 11 mo1111-
nw11ls, 011!~ 01H•-lhinl of a fool, and 111 110 <':bl' dors tlu• :u·tu·tl dC',·iatio11 PXCl'Pd 0111' and <'ight

t<•nths f<•<'t; 
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nd wherea it i impracticable to I t rmin the cour c of a !in having th cur vaL11 rr of a. 
parall I of 4 ° north latitude on th rround b tw en the adj ac nt m~num nt wh ic h havr bc'Pn 
e tabli hcd or r -e tabli h d by th ommi ioner and the d m::l,l'cat1on of the boundary would 
b more Lhor ughly effectiv if th line b tw en adj acent monum nt be defin ed a. a s(.raiµ; ld or 

right line; 
And wh rea it i d irablc that th boundary at any point brt ween adjacent monunwnf ,; 

may b conv ni ntly a c rtainable on th ground , Lhe ontracting P:1rti<''-, in ord<'r to C''.>mplc•f<'. 
and render horoughl y effective Lhe demarcation of the boundary brt wrrn thr l )om1111rn1 ol 
'anada and (,h r nited tates from the north-we ternmo t point of L:tk\' of tlw \\'ood» to th<' 

summit of the Rocky ~fountain , hereby agree thnt th linr hrl'('(oforc' r<'fNred to a,- t lw int<'r
natio nal boundary I Lwccn the Dominion of Canada and thr l "nit<'d :-,(ate•-.; fro111 I lw north 
we·Lcrnmo. (, point of Lake f the Woods to the summit f the Hock.1· ~lm111tain,;, "h·tll l>I' clt •fi1l<'d 
as c n i. ting of a eric of right or straight line, joining adj:1cpnt monulll<'nt, a" nm1· p-.tahli,;hl'cl 
or rc-establi h cl and as now laid down on chart,s by t lw 'omm1:-sion<' r,- ac·t 111g II ndt•r .\ rt 1t·IP \ I 
or the Trpa(y of 190 , in liru of th dC'finitio11 et forth in tlw agn•t•mpnl of th<' afon•.,aicl .Joint 

ommis.ioner, daled ~[ay 29, I i6, nnd quoted 111 .\ rtiC'IP \' I of tlw :<aid Tn•:ity of 1\10, , that 
in thr intrrval bctwc'Cll th monum n: tllC' line has tlw <·un·atun' of till' parallel of ID0 noilh 
latitude. 

\\' hrrras tlw Trraty conrludrd on ~[ay 21, 1!110, })('[ ll'C'Pn (:r<'at lfrit:iin and tlH· l nite•d 
:-,tates, <i<-finc•d the i11t r11alional boundary linC' helwpr11 thr Dom111 1011 of (':wacla ancl the• t ·11it<'d 
f-lt a trs from a point in Passamaqttodd.1· Bay l,vi nµ; b<'t11·c'C'll TrP:t( lslnncl and J<' riar I l<·nd to t II(' 
midcll<' of <:rand ~lana11 Cha11n I and providPcl that thr location of tlw li11t• so tl!•li1l<'d sho11lcl lie• 
laid dow11 and marlml by the Commission<•rs appoi11tC'd 1111dC'r tlw Tn•·tt.1· of \ pnl 11, I\HJ:-i : 

,\ ncl wh<'rC'as it has I en found b.1· !hr s11n•r.1·s exN'll(C'd pur.,nant to th<' sal( I TrPaty or 
:\ fay 21 , I\ 10, that (lw terminu. of (hr boundary Jin<' dPfined by :,;aid Trc•atv at !ht• 1111clclle• of 
:rand ~lan:111 Cha1111!'l i.· lrss tha11 thrrr 11a11tiC'al milP, di--tan(, bot h from th<' . hon' line· of (:rancl 

~lanan Island in the i)ominion of 'anada a.nd from the shot'<' linC' of tlw :-,tat<' of ~l :t1 11C' 111 th<' 
l 'ni(<'d :-,(atPs, and that lher , is a small wnp of watNs of co11!r<ll'rrtihl<' j11risd1c!io11 in (:rand 
~lanan ( 'hannC'I ()('twrt'11.aid (Nminu. and the Hiµ;h f-l e,t; 

Tlw C'ontracting Parlir:, in order comp! ll'IY lo dC'fine (hp boundary linC' lwtll"<'<'l1 tlw 
Dominion or C'anacla and !hr l niled Stats in tlw (:rand ~[anan C'han1H'I, h0 Pr<'h.v aµ;r<'C' that :111 
additional c·o111·,;r . hall be extrndrcl from Lhc t rminu . of the bo1111d,tn· li11t' d<,fi1wcl i)y tlw said 
Tn•aty of :\l.1.1· 21, l!llO, outh 3 1° 12' wr. (,fora dist,ancc of two lhous:utd thr<'P h1111diPd Piµ;ht.,·
t hn'<' (2,a<· :3 ) nwt re., through t hr midd le of C:rand ~ I ana11 C'hannrl, to t hr 11 iµ;h , 'pas. 

The course so defined :hall hr lo ·al<'d a11d marked b.v tlw ('ommissio11<'rs appoint<'d undc'r 
t hp Tr al ,\' of ,\ pril 11, I !lO ' , and shnll he• laid down b.v ( h ' Ill 011 t lw chart or c·hart:- adopt Pd in 
accordanc•p ll'ith tlw prnvi:ions of .\ rticl' I of thr .aid TrC':tly, and :i dPtail<"cl a<·co11111 of tlw work 
clone hy tlw C'ommissionC'l's in locatinµ: and mitrking ~aid litH', toµ,<'lhrr with :t dP~c-ription ol' t h<' 
S<'l'<'l':tl nrn1111111Pnts Pn•ctrd, shall br i11C'h1r!Pcl in fil(' rc•port or rPport:- prC'parPcl p11rs11 :u1t to 
.\ rtiti<' J of (hp 'J'rpa( ,\' of .\ pril l I, HlO, . 

Thr <·ours<' so dC'finrd and laid down shall ht' 1akp11 and dPC'llll'd to llC' tlw bo1111d:11-y linP 
b('(wprn th<' l)0111inio11 of ('anada and tlH' l 0 11i l<'d i-,tat<•s in <:rand \ l:t11a11 ('ha1111<•I fro;n t lw 
(pnninus of th<' boundary linP n:< d<•fi1wd h.1· tlw Tn'aly of \ la.1· :21, l!llO to thr ll igh :-,C'a». 

ll"hc rras purs1w11/ lo l!.rl.' /111 (1 Ir al /I' -~ b1/1cu·11 Urwl lfritr1i11 and /hi' I · ,1 itul, lolc .~, a NIU'l't!J 

and c.fTcclwc 1frmarrat1011 of ihl' bo1111dary /111c bf11ru11 the Dom i11io11 of a,w,ln awl th< I ' 111/cd, 'ta/c8 
through /ht Orea/ T,akrs and the, 'I. La11•rc11cc Nii-er and iluough the, 'traits of (,'<wgi11, /f aro, a11d 



TIU•:. \ TY ()],' 1\)2.i 1\J 

./11011 dr Puca from the 4,9/h parallel lo th P ac,:tic Orean and bt111·u·11 !ht /) 011111uo11 of 1111rula a11rl 

.-1 /a.~ka from th ilrclic Oc f'an lo Jfount , 'I. Elias hai•c b(('!l mar/1· and th1 siy11cd j11111l 11w 11s r111d 
/'/'f)orls in r .,p cl th ereto luwc b f'n .filed with the lwo Go1•<'mmcnt.,; 

A 1/(l 1ch<'rea., a s1m•ey and <'.ffecli11e demarration of the lw11,1dr1ry /11u· lit111•1c11 the 0 11111i111011 of 
<'111rnrla and /hr Cn iled .. tales ftom lhe Ou/f of (:eorgia to f,akr Su]ll'r/Or 1111d from /hr St. f,oll'r1·11l'1 
N11•1·r lo 1hr . l //011/ir Occfln and brlu'N11 the /)0111i11io11 nf C1111111/o and . l lasl.11 fro111 .\1 01u1/ St. W111s 
In ('(1/H' .\/ 11:011 arr 11N!ri11(! co111pllli1111: 

. l 11d 11°111'1'('(1,, /1111111(/u l'!J 11101111111111/s r/1 /tr1om/t "11d 11/ I 11111s arr r/1 .,/ l'll!fnl or rl11111aaul; o 11d 
/11111/l(ln/'I/ 1•1.s/o.s br-ro111r rlo.w d liy 1hr (/1'1111'/h 11.f /1111b1r: 

.I 1,r/ ll'h1r10.< thr111(/l11(! co11r/1/w11s l'llflllf'I" fro111 /11111 /11 ///II( /hi/I 1hr /1111111rl11ry /1, 11111rf.-1,! 11111/'f 
11r11·1M-li/ 1/llrl plainly hy /hr 1.,/r1/J/1s/11nl'!1/ of odr/1/1111111/ 111111111111111/s 11r th, rr/nrn/11111 of 1,r,s/111(/ 
1110111111/f'!tls: 

T/11· C1111/ml'/111y l 'l/r/11 s, 111 11n/r r lo /lr<ll'lrlc .fnr th, 11111111/c 1111111•1 of 1111 1_[/'rl'/11•1 /w1111dary lull' 
/11/11·,, 11 lh1 /)11111 1111011 11.f ('1111(u/o a111/ /ht / '111/rr/ S/1//r .< I/II(/ lutw1111 1hr /) 0110111011 of C11111ulo a,u/ 

.1/11.s/;11, as 1s/11/1[1sh((/ or lo lu 1.s/a/il1sh11I, llllli for th, 1i</N1JttJHtl11111 of th, /rwr1/w11 of 111/!f poi11/ 

th1rru.f, 1l'l11ch 11111!/ l11rn1111 11u·1·ss11ry 111 1hr sr///1111111/ of 1111y r1111st11111 !hot 1110!} 11ns, /,1/11•1111 /ht 111'0 
(,'or, r11111111/.,, hN1hy rt(/ru //l(J/ lh1 ( '01111111.·sw,11 rs 1111p11111/u/ 11111/r r th, 1m,r1s11111.· of IIH· Trn1ly of 

!p r I II. /!Iii,, 1/1'1 h11·1hy j11111tl!f 1111111111·,rul //II(/ rl1rrl'!"/ lo 111sp11'/ //11 l'lll'/011,' s11·/11111s of /hi' 
/1111111r/11r11 /1111 lwlll'u// 1hr /) 01111111011 of Cr11/lld11 ////([ th, ( '111/n/ ,'/11/1.· 1111,I /11/1r1i'111hr /) 01111111011 of 
( '11 //(/(,(/ II I/(/ • I /o.,J.-11 ol S/1/'lt / I 11/{'8 (IS lhl'I/ .,ltull dn Ill 1/("('('8,<II /"!f; lo /'I JUI//' 11/l rl11111r1aul 1/111111///ICllt,' 

1111rl /,1111ys. /11 /'1 lotulc 1111rl n /1111/,/ 11111111u111111., tl'/111·/t h111'1 /111 11 r/, st n,y11/. lo /.11p the bmu11/ary 

1•islr1s op111: lo 111111•1· lm1111rl11 1'/J 11101111111, 11ls lo 11111' stirs Ill/I[ ,-.,/11/1/1.slt .,11th rulrltl10110/ 11101111111c11/s 011d 

l/llfl!f-' 11s //,1·y situ// d,n11 r/1.srrnli/r: lo 11111111/11111 11/ rt/I 11111,s 1111 1.f/'11'111·1 lu11111rll/rt/ /111r lirt1r1111 /hr 
/)0111111 101/ 11f (' r11111r/11 rt I/(/ th1 I 11//1 ti .'!11/r.< 1111r/ lu I 11'1 I'll I h, /)01111111011 of r'1111ru/a rt nrl . I lo ska, as 
rlc ti 11r,/ 1,y I It, 11rrsc 11/ I r111/y II II(/ lr((///1'., hr rl/ofoo 1·0111111rl((I, 111 lu·rrnf/1 r lo lw 1'0111·[ wlcrl: 11 nd lo 

,l,/rr1111111 /hr /ol'lllrnu of 1111y /Hllttl of th, /1111111d11ry /t/1( 1rh11·!t 1111111 {u/'111111· 1111·1,.,·111'!/ 111 the scl/ln11rnl 
of (/1/!f 1/WSl/1111 //,11/ 11/1/!f llt'/S( lu·/11'('1 // th, /11'0 r:01'('/'11 1//(11/ ,,. 

Th, s1111I Co1111111ss11111cr.< sh11/l .,11b1111/ lo th1 tr /'l','Jtu·/11•1 (,'ol 'll'/1111111/ s fm111 lime ill lime, al lca8/ 

01H·1 111 11•,ry ('(t/i111!111· !f/111', 11 .10111/ npor/ 1·1111/a111tll(/ rt slr1/1111111/ of /Ill· 111s11r!"/11111s 111,ufr, lhl' 111111111-

111111/s aurl buoys l't/Hllrrrl, r1/ocr1/n/, nlm1//, 111m•1rl, 111"/ 1s/1tl1/1.,/,('(/, llllll th, 1111/10{!1' awl lotatio11 of 

1•i.·/11s op, 11u/, 1111d shl//1 sub1111/ 11'//h lh1 tr n-p11r/s, pill ls owl lrtblr s 1·er/1Jl/'II 011,/ s1u11rrl by /hr r'om-
11(1.,s11111crs, (111'111(1 !ht /o1·11/11111., 1111,/ g1odd1c prw//011,• of all 111111111111111/s 11111Nrl 011d all adr/1tio11al 

111111111111t11/.~ cslllb/1sh11I 11•1//1111 !ht !Jl'O/', 11/11/ s11th othr r 111fo/'ll((l//1111 "" 11/0!f lie 1111·1.ssary lo keep /hr• 
//(/11//rla ry 111011.~ I/I/II r1·1·onls a1·1·1tr11/tly 1'11'1,'l'rl . 

.I /Irr the rn111p[r/io11 of /hi' Sll!'l'I'!/ 1111d drninrcol11111 of /hi' lm1111r/11ry /111c /1('/tl'cr 11 /hr Oo111tllio11 11.f 
C1111od(f o/1(/ //,1 1·11itrd Stairs f/'0111 tlir (:1tlf of (;rn /'(1/(/ lo /,rtf,·1· 8111ur1or 11111/ fr11111 /hr St. [,1111'1'1·111·1' 

Un·u /fl the .lt/o11/11· Orrn11, a.· pt111•1rlcrl for /Jy th, 'l' trnly of J 11rll II, /!JII., th, C111111111ss1011lt's 
oppo111/('(l 1111rll'I' !hi' JJl'O/'l,</011s of that 'l'rra/y shall /'111!1111111/111·11rn11111/ /hr· 11rn1•1s1011s of //11.s . l rl1tlt, 

a11rl. 11/H>ll th, rlrolh, r1s1q1111lirm, or other r/ 1s11 /11/ 1/y of 1'1/hrr rif lhun, th, l'l/t'l!J 011 /l'hosc .sirfr the 

1·111·011,·y 01·1·11rs .~hall 11ppo111t a11 /i;.r1u ti (,'toyruph , rot, '11n•1·1;11t 11s ( fl/1/llll-'-'IOIII I', ,,.hu .,hall h,11·1 th, 
,WIii/( /11111'{'/'S II I((/ r/11/ Is 111 I'( SJ}(('/ /o ('((/'/'!}Ill(/ 011/ !hr- /1/'(l/ 'ISll/l(S of //11s . I ,.,,r1,, (IS (//'(' rn11fl'/'/'( r/ 1,y 

//11s .lrt1rfr 111u111 th, Co1111111 .,.·w111·r 1111po11t/u/ 11111hr th, 111·111•1.·"111., flf th, sl/'rl 7'011/y 11f /!HIS. 

'l'hc r'fl11/mt/ 1 II(! P ,1r/11" f1ll'lh1 r r1yrN lhul rl/l'h f:01 •1·r11111111/ sh11// 111,y th, .wi/111'/f•s 1111rl 1 .l' JI' 11 .w·s 

of 1/s Oil'// 1·01111111s.,1(1111r II nrl /11s 11s.,1s/r111t.s, II 11rl t/111/ /hr 1 ,l'/Jl'/1-'l'S .11111///y i11c11 /'l'r ,/ l1y I hr· ( '01111111.ss10111 rs 

111 IIHll 11/111111 "!I /hr r/1111111'1'11//l/11 ,,_r the lw1u1d11l'!f IIIH' 111 111·1·1m/t1111·1 11·1//1 the /1/'tJ/ ,.,,1111s of t/11 .· • I t'/lf'ir

s!Htl[ lu IJ11rn1 · cr111al/y hy the lll'o r:01•1 /'II/Ill 11/.· • 

. \1 ri ICU: \' 

'l'hb (n·a(y ~hall hr ra(ili<·d Ii~- 1hr ('011(rad111g; ParlH•s and thP rattfi1·at.io11,; shall lw 
l'\(·ha11gl'd in Ottall'a or \\"ash111gto11 a~ .0011 a. pra1·t1<·ahle. TIH' trc·aty ~1t:dl take <'ffc•ct 011 th<• 
dntl' of thC' <''-<'!tanµ;<' of ra(ifiC':t[io11s. 

\11'.!Ht a: 



20 TREATY F HJ2.'i 

l ' pon th expiration of ix year from the date of the cxchang of rati fi cation of thr pr<'S<'lll, 
treaty, or any time thereafter, rtiele l V may be terminated upon tw Iv month ' writt en 11 0!.i<·<' 
given by ither ontracting Party to the other, and f llowin ueh t rmination the Commis;.;ionPrs 
th r in mentioned and their u ce or hall eea e to perform the fu11ction . thereby pr<',.;crilwd. 

In faith wh reof, the re p ctive 11 nipotenktri s have ig11ecl Lhis treaty in d11pl ica!e a 11d 
have hercun! affixed their eals. 

Done at \Va hin°'ton the 2-tt.h day of February, A.D. 192,;. 

(L.. ' .) Ett,1•::-;T L\POIYl'E. 

(L.S.) C' 11 .\ 1<LLs l•: u:-,,,-; 11 1· <; 111 ·,-, 
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The party left th fi eld on October 16 and returned to \\' rangell , a nd th nee 
to Yan com · r. 

~he pei: onnel of the pa1_ty :rn a fo ll ow : engineer jn charge ," \ . .J . Brabazon, 
D .L.~.; ass1sta~ts, J . _Y. R1 chi , A. G. G illespie, C. Jl. Brabawn, T. P . R eilly; 
an d 8 hands. 1 he U ni ted StatC's repre entative ,Ht. .J . .\I. D onn. 

NLTED TA'I' I'.; · P AtlTY ox L°Nt· K H rn :1{ 

Tra n'liing by the s tea mer Aloskrw from K etc-hikan, tlw party a rrin'cl at the 
mouth of l -n uk Hin'r on the (' , ·ening of .\lay I() , and on the following rnorning a 
µ,a-:olirw launch to,H'd thPir loac!C'cl hoah to ti](' dock of tlw l ·nuk l{in•r .\lining 
and Trading Company. 1 t \\"a:-; ('XPC'C'tC'd th a t l ran sport at ion to t lw houndan· 
" ·ou Id he c·om para ti n'l.\· cas.\· as th e .\fining Company ,rn:-; hu ild ing a road f ro1;1 
the rnouth of the rin' r to their min t> :-:c,·Nal mile:-; !)('nrnd the houndarT. I 10\n'n'r, 
it "as found that. alt houµ,h t hC' road ,ms nearly c-0 1;1 plC'ted a:-: far as th(' bo undary , 
the com1w n.\· had n ot :-;ufficicnt horses an d wagons to forward thC'ir mm supplies 
and I hose of th e sun-e.\· party as well. . \ s ri,·er na,·igation \\"as found to he' im prac
t iC'ahlr because of the s,,·ift curT('n l and the numerous log ja rn :-;, !Jack-paC'king was 
the 011I.\· means of transportation until .J une 30 when the .\lining C'ompan.\·, having 
obtained addi tional team:--, began to haul th remainder or th e outfit of the party 
forward from the landing. 

In the m ean ti me a ba:se line " ·as rnea:-:ured on the tide flats at the hcad of 
Burrough:,; Hay , from " ·hich triangulation ,rn:,; cxtcncl('d to C'o nn ect with :-;everal 
old :-:tat ions of the ·cnitccl Ntat(':,; Coa:,;t and GeocletiC'. 'un- y, "hi<·h wer(' n'co,·e recl 
thel'('. The triangulation was th n carried up the rinr as far a;-; the boundary lo 
control the topography a nd to determine the po:,;ition:,; of Uw boundary peaks 
and m onument:,;. 

Good progress ,rn. made in spite of con icl erable cl clay c-ausecl by forest fire 
and spring fresh e t , both the results of unu ::;ually fine \\·cat her; Uw freshets 
flooded the camp and ,rnshecl out several section of the 1wwly con:,;tructed road , 
a nd the fire burned the la rge bridge aero s Blue H.i,·er. 

Late in .July the m a in camp \\·a made about 2,'5 mil es ahcn-e the mouth of the 
rfrer and one-half mile belo" · the boundary, and operations \\"er carried on 
in the boundary area. . \ fly camp \\·a pitched at tirnbN-linc on the : lope of 
Boundary P ak-l-0 (.\fount , toeckl ), from \\·hich the peak was dimhed on Augu ·t 15 . 
. \ ignal ,ms erected t here in a blinding sno\\· torm. On a('count of cont inued bad 
\\·eat her no further work could be don until . \ ugusl 23 . .\ t thi :,; time the engin e r 
in cha rge accom pani cl by the 'anaclian rep re ·en tati,,e identified se,·cral boun Iary 
peaks, a mong " ·hich was one though t to be Bound a ry P eak 2 ' which will b 
ref erred to later. 

B oundary P ak 23 (.\fount \Yillibert) , 2-1 (.\fount Bla ine) , the assumed 2 ', 
and .J-7 (.\foun t L ,Yi · Ca s) ,rnr tied in to the triangulation by inter. ection, and 
in addition to the phototopographic " ·ork a con ·iclerable amount of plane-table 
work ,rn executed in the vicin ity of the boundary line. The boundary Yi ta wa 
cu t down the outh ide of Boundary P eak -:1:0 (.\foun t ' toeckl) and o,·er the top 
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52 

of th ridge between nuk 
River and Boulder r ek, 
and in th i · ction ix alu
minium-I ronz monument 
w r -t: a one n the um
mit of Boundary Peak 40; 

0 _ 39, a con at timber-lin 
on the outh lope; r • 3 , 
an obeli. k on th north ide 

f the river ; No. 37, a cone 
on the so u th id e of the 
river; _ o. 3G, a cone on the 
ere. t of the fir t ridg' outh 
of the riv r ; and :\To. 35, a 
cone on the crest of the 

FIELD OPERA Tl 0 ~ 

econd ridg · I had been \l onument a t Bound a1y P oin t :J!I, l -nnk H1nr rl'i,ion. 

intended that one of th 
obelisks .-hould be pu n the outh bank of the 1frer, hut it " ·a:,; lo:--t " ·hen the 
cano carrying it aero s capsized. 

In the m-antim a ub-party continued the triangulation ancl phototopograph)· 
outh ward from a camp at timber-Jin above tho head of Lake Creek, a tributary 

of Unuk Hi,· r. Th la t of thei r ob ervation: were made on Sept mber 7, " ·hieh 
i late in th sra ·on on th high mountain a each pa , ing storm lea,. :,; n w snow 
on the peak -, and a heayy nowfall moan a complete blocking of f mther mountain 
w rk. The sub-party then joined he main party at work on the Yi ta. 

n ' pt mber 22 the ::\lining mpany' team tarted mo,·ing th outfit of 
the party down the river. A tho ga ol in launch, which made ,,. kl)· trip:,; 
between K tchikan and th mouth of the nuk, wa too mall to accommodate 
th party a teamer wa chartered for their tran portation back to K tchikan. 
Pa ,all" for 'eattlo wa taken on th . tamer Humbolt, which left K tchikan on 
Octob r 9. 

Jt ha already been tated that Boundary Peak 2 :i wa.- identifi cl from 
Boundary Peak 40, and hat a part of the boundary line wa mark d bet,,. n the 
two peaks. However, wh n computation " ·ere made frnm the field note. aft r 
the clo of th un· y, it ,,·as found that the peak identified as Bounclar~· Peak 2l 
wa really Boundary P ak J.,' . .\ ctually there wa.- no promi nent peak on the 
snow-cov red ridg located in the po ition of Boundary Peak 28 a. , hown on the 
.\ ward map; but there wa. uch a peak om 5 mil s farther inland, and on tlw 
photograph · :-;upplic I for id ntifi cation purpo:-;es thi . peak wa mark cl a. Boundary 
Peak 2 ' ; fmth rm ore, Boundary Peak Jc', , ·isihlc behind the sno,Y-COYerccl ridge. 
r emblecl h<' peal marked a Boundary Peak 2l on the photographs. I lad the' 
triangulat ion been fini ·hed oonor and the r sults computed in the fi ld, the;-;e facts 
would haYe been di COYered an l the lin wou ld ha,· been left unmarked un il it s 
location had b en cl cided upon by the commissioner~. .\ s it was the commission rs 



ao-reed that the li~e a mark d aero the Gnuk Yalley should he retained and 
that Boun_dary Pomt 2 houl<l be he highe part of the snow-co,·erecl riclo-e of 
M ount ::\I1ddleton on the direct line between Boundary Peaks 40 and l,' . ,.., 

The personnel of the party_wa ·: engineer in charge, Fremont ::\Ior:-:e; a:-::-;i-, tants, 
L . ;,; C'tlancl and ~\ dolf :i\Io, he1m ; and 12 hand :-: . The Canadian rcpre:-:entat i,·c 
w:1s .J. I). Craig, D .L .S. 

( 'A XADI A:\' PA irri· O:'\ :-;_\L11 ox Htnm 

.\ rrang('me nts ,,·Ne made in \' iC't oria ,,·ith thr Canadian Pac·ifi (' :-,tC'amship 
C'on1p:u1)· to transport the party to the' llC'ad of Portland Canal on th<' :-,t('atnship 
Tu.-.:.. although the rc'gu lar northern tc'nni nu:-: of her run wa-: :'\ aa:-, fl arliour. 
l)i..._c,niharking at Eagl e Point on :\fay JO they pitchrd th <' ir fir:-:t camp alinut a 
quartc' r lllilc' aho,·e the mouth of :-,aimon l{ i,·e r. ~\ !though the' tmrn:-.itc' or :-,tc,wart 
at the n1outh of Bear l{i,·er ,,·a:-: in <'xi:-:tc'nce at that time, ,,·ith a :-:mall floating 
population of minern, a mining-rec·ord er\; office, and a po:-:t office, there " ·as no 
town:-.itc' at tlw mouth of :-,a imon Hi H'r: the ri,·e r flat wa:-: horne:-:trnded , but the 
road up the ,·alley had not yet been liui lt. 

For the fi r:-:t 2 ,,·eek:-: the ri ,·e r affo rc! Pcl a coin-en ien t route for t ran:-.porta tion 
a;-; the water " ·a:-: lo\\·. and a lthough thr stream ,,·a:-; too :-:,,·il't to paddle against, 
the ..,and bar:-: on either side ga,·e µ;oocl footing for tracking tlH' boat· and C'a noes. 
Thi:-: n10de of tran.-;port was abandoned \\·hC'n the hea,·y rainfall late in ::\fay and 
the C''\lrc' tnC'l)· \\·arm \\·eat her C'arly in .June melted the :-;no\\· on the mountain:-: and 
,now fic,ld:-:, and made tmxel impos.-;ible on the flooclC'cl rin' r, " ·h ic·h c·arriecl do\\·n
:-:trc'am large number:-: of uprnotrd tree:-; and hug;e bloc·k:-: of ic-C' fro1n th<' µ,lac· icrs 
at it:-: head. T rai l · \\'ere t hen cul up the ,·alley and the :-;uppl ic's \\·c'r<' paC'ked in 
by the' men. 

Thr party hacl b en in ·trucLC'cl to :-;uITey th line northerly and nortlrn-C':-:terly 
tmrnrcls rnuk Hi,·er, and if possible to make a connection "·ith the L-nitecl Ntate::; 
party operating; from there. Thr ir fi rst duty ,rn:-; the location of Boundary Point 
7, the point D of the .\ \\·ard , defi ned by the commi:-;:-;ioner:-; a:-; ·· tllC' highe:-:t point 
on the ;j(Hh parallel of latitude bctwern the \\·aters flowing into the Bear Hi\'e r 
on one side and the Nal mon Ri ,·er on the other'·. Th C' 5Gth parallel for thi:-; purpoi,e 
was determined by triangul at ion from the "Gnitecl :-, tale':-: Coa:-;t nnd C:eodetic 
astronomic stations a t lhe head of Portland Canal. 1 

Frnm th latter part of :'I I ay until early in July, during the prog;re:-;s of the 
triangulation a nd phototopog;raphy up the Na lm on Yalle)·, :-;upplie;; ,\·ere being 
packed from a caC' he 5 mile· abo,·e the mouth of the rivc' r o,·er a trail cu t by th 
party. The ri \·e r \\·as C'l'O :,;ed at a point oppos ite the mouth of' T exa.-; C' reek, 
abo ut I::? mile:-: alHn-e !-ia lt water, by mean:-- of a block runnin g; on' r a rope :-;( retch cl 
bet\\·een two tripod:,;, one on each side of the ri,·er, and the trail " ·a:-: C'Ontinued up 
the T exas Yallc,\·. The creek in turn \\·as cros:-;ecl by a boat attached to an over-

head rope. . . 
Early in .July th ri ver rose again , flooding Lhe tra1b and destroymg tl~e rnpe 

cro sings; they were rebuilt bu till another fl ood cl . troyecl the n w trails and 

1 Su· footnote I on next page. 
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FIELD OPERATION, 

The tough lf:'ad ing from the Stikine to th I kut ,rere explored fo r a possible 
hort cut haL would avoid th wift water at the mouth of the l sku t ; but t he 

slough were till full of , now and were of no u e un t il about 2 week~ later. On 
l\Iay 15 th<> fir t trip wa made up the I ·ku t and a ca?he ,rn e. tablrnh d a l?out 
7 mile from it mouth ; th n another cache wa · e tabh.;hed fa rther up the rn·er. 
J t took e,·en of he e. tep tog t th main cam p to the boundary area, earh step 
takin abou a week. Th load to h mo,·ed Pach t ime in crf'ased rather th an 
decrea ed a th Jndian in the meantime made th ree t rip. from \rrang<'II wi th 
provi ion~. About :Mi mile from the , tikine, the :' uth Fork of the lsku t join~ 
th main stream, and another 10 mile or so up trearn the South Fork is di,·icl ed 
into two tr am--that flowing from the. outhwe tPrly direct ion ha,·ing it s sourc·c>, 
as before mentionPd , on the United States ·ide of the bound ary . .\ pprnx in1 :1t<'l .,· 
5 miles abo,·c the lat te r fo rk the \'a lley narrows dO\rn to a rn nyo n. impassable for 
canoes fo r over a mile. around whi ('h a trail was c·ut and the canoes P')rtagecl. 
HivC' r n:l\· i51,at ion was 1,hen r ·urn ed fo r the fi nal 6 mil es lo the boundary area. 

f n order 1,0 project th boundnsy line from Boundar~· Peak ➔ 8 to Boundary 
Peak .)3 into and across the rnlley of the South Fork a fly ramp was macle on tlw 
ridge lead in g; to Boundary P ak ➔· ' . The peak \\·a::; clirnb f' cl ancl a point on the linr 
,r:-i.s located on a ri rl.~e irnmedia tcly south of the 1-i\-er : from t here i L \\·a~ prod U<"<'d 
into the \'a lley. T he \\'Ork of cu tin p, out the ,·ista was started on .J uly 22, and a 
.· mall party wa kep t continuously :1t thi \\'Ork unti l the early part of Octol><'r . 
Four conica l aluminiu m-bronze monument~, {\OS. ~9 to i52, inclusiYe, ,n'r<' 
estab li"he I in the m il y. 

The remainder of the party in the meantim had been cngao-ed ou triangulation 
and camera \\'Ork, and by .\.ugu L 23 had secured sufficien t data to map the country 
do\\'n as far a. t he main branch of the fol u L .\.ftcr that elate . hc)\Ye,·er, the 
"·eather turned \\'et and cloudy and continued o un til afLer t he completion of Uw 
,·i-ta cutting on October 5. 

By .June 5 the Bradfield River sub-party had locat d their camp a t the head 
of canoe_ n:wigation on the North Fork of the Bradfield. From thi ' camp the)· 
re-occup1Pd Lh camera stati n of th previous year, as well as everal nc,r station,; 
tha t oYerlooked t li e region . outherly a t the head of Blue Ifo·er. Early in .\ ugust 
they asccnclc-cl the Ea:-;t Fork of the Bradfield to complete t heir pho otopographi c 
" ·?1-k:. Tl:e?· then , earl_v in , 'eptcmber, returned to Wrangell ancl a ·ccn cl cl L kut 
Hl\·er to Jorn th main party. 

Th~ ,·cry un fa,·?ural le ,~·eather ho\\·ing no igns of impro,·cmen t upon the 
~om plction o'. _t l:c \'J ,; ta cu ttrng, the \\'hole party started do\\'n . t ream. They 
ie~chccl the ~ti k111e on October 12 , but o"·ing to to nT1)· \\·eather did not reac h 
\\ rnngell until 2 cl ays later. Tran, portation south could not be obtained until 
October 21 , \\·hen they ailed fo r Yicto ria . 

The personnel of the party \\·a. : eno-in er in charo-e J D C ·a· . D J Q • . t " h , • , l tg, . . ,.,;., 
a_· ::; i_ · ant;s, ,J. ~[. Bate ·, Robert Smi th, and .\ . G. , tewart: and 13 hand.. The 

n1ted ~tate representat i,·e \\'as D . \\'. r◄.:aton . 



Tl'l'ED STATES PAR'l'Y Or 'l'HE Turn TAHIE OF DN K RIVER AND LED ·c RIVER 

_ Th~ seaf.on' work in thi di t rict was to be an exten. ion of that of 1905 on 
Unuk Hn-er,, outherly to Leduc River and northwesterly to the Dlue River region . 
A~ tllC' charact2r of t ~1e topography between the head of Lake Cre k, a outhern 
tnbutary ~f Unuk Rl\·er, and Leduc River was unknO\rn , i t wa. t hought to be 
mo~( prad r<·ab~e to r~ach t he boundary a rea of the Leduc IJy ascending that st ream 
as tar a:-; possible with boats and then back-packi,w fo r the remainder of tlw 
distanC"e. Like\\·isc the ,·all ey of Blue Hin'r, whi ch fl~m; into -C-nuk Hi\·c r (j or 7 
mile:-; l>rlo\\' t lw bouncla r,v, \\'as YCr.v li tt le kno1rn; the lo\\·cr part of thC' vallC'v 
" ·a.-; k1101\ n to he filled with ,·okanic· lam, but the diffi cult>· of tra\·elling ha,~! 
prC\'('ntc'd much prospecting i.h re. Therefo re , a:-; it wa · ce rtain that trnnsportation 
1rnu ld I><' difficult. it \\·a:-; deemed ach·isable to send an ach·an('e parly into the 
field <'nrly in ~b>·· 

.\ part:v of t,Yeln men arrincl in K etchikan on ~lay 12. There tlwy w re 
met l>y a launch that caniccl thrm to the head of Bun.'oughs T3ay, \Yher·e thcY 
e:-;tabfo-hcd a (C'mporary camp at the landing place of tho Unuk Hiv~r .:.\lining a,n~I 
Trading ( 'ompany. The provisions, ,1·hich hacl been purehasecl in , caltle, had 
been pa('kecl in bags and boxes a,·e raging 30 pound , appropriately marked so as 
to require no breaking open of package:,, to disLribute the conLenLs; this greatly 
fa('ilitatrcl the \\ ·ork of sorting tho outfits for the three sub-parties. The mining 
"Om pany furnished \Yagon transportation as far ns ' ·The Bluff", about JO miles 
up the LTnuk. The upplios for the Lake Creek party ,verc left at a cabin about 
3 miles from the landing, but tho. e for the Blue Hfror party had Lo bC' back-pac·kcd 
o,·er ' 'The Blnff" , a di tanc of about 5 mile , to the mouth of thal river. 

One-half of the adrnnce party had been as-igned to work on Leduc: Ri,·er. 
On .:.\J ny 25 they left tho landing in two 20-foot skiffs that had been built for tho 
purpose. The remaining ix men continued the work of tran ·portution and looked 
for . uitablr trnnlling route along Lake Creek a,nd Blue River. On .Juno 22 tho 
econd detachment of the field party aniYed at thr landing and the fo rce on the 

Unuk was then di,·ided into two parLies, one to ,rnrk on Lake Creek and Lhc 
other on Blue RiYer. 

'l'HE LEDUC RIVER PARTY 

Leduc River, whi\'h lie approximately parallel ,\·ith Gnuk Hi,·cr and 15 mile 
outh of it, ha. its source in a mall ofacier about 2 mil ' abov tho boundary and 

emptie int o Cliickarnin lfo·er some 12 milf' ' abo,·e its mouth .. The a -cent. of 
the e two ri,·crs wa do\\· and arduou . ::.\fany of th, Lar · were :;Lill co,·cred with 
now and the night. were decidedly cold. Brn 'h and tree j~m - made frequ~nt 

portage. necessar)·, and the many rapid delayed progre. , owing to the neco . 1ty 
of u ing the en tire par ty to manage a ingle boat, even wh ~ only par~ly loaded . 
About mile,; below t he boundary the Led uc bcc[tme qmt unna\'lg;able and 
supplic were back-packed from that point Lo a cam1: site near the boundary. 
The a. cent of Chickamin and Led uc River · took about b week , wherea half that 
t ime had been con~idered a rea onable e timate. 
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2 FIELD OPERATION 

lt , f d •o be imi ractirable to climb Lhe precipi tous north rn slope of "a. oun · I 
Boundary P eak 1 , but Boundary Peak 23 was climbe? and temporanly mar rnd 
hy a drill hole in th rock. The boundary line wa · proJected from tlw Jatter peak 
ouLhcrl to Boundary Peak 1 and w t rly to Roun<lary Peak 24. 1 here ,rn a 

con id rabl amount of timb r on each -id of L du e Ri\'er, I ut Lhe v i~ta through 
it would not haY been difficult to cut had it not been for thr steep11 ess of the 
lop . A it wa , h work progre~sed lowly becau~~ o f insecur0 . foot!ng and 

b cau~e much of th work had to be done in t he heavy ralll that prcv111 led for mos t 
of the ea on. .\ t thi. time he boundary line could only be tt'mpon,ril)· n1 arked 
owing to a (l lay in the ~-hipment of the monuments, which clirl not arrin' at 
Ketchikan in Lim to be taken up th riv r. 

Beside cutting th ,-i ta aero s the Leduc ·valley , the part)· occupird Boundar)· 
P eaks 23 ancl 24 ::i. camera tation . s\nother operation rngap:ecl in \\·as tlw 
xploration of the c·ountry nortlnYe.~terly toe ·tablish a route for co111muni c-::t ti on 

with the Lake Cr, k party lo obtain supplie. . .\ . tream 1 hat flows nortlnrnrcl 
to Unuk Hivcr ha. its source in a glacier west of Boundary Peak '2-1: : thi. stream 
,rns nam d Gracey Creek, after lliram Grae y, am mbrr of the pa1 ty , ,Yho ,, ns 
probably the first ,d1iLc man to explore it. upper reache:--. . .\[ though t his rout e 
was fou nd Lo be practic:1ble it wa · quite difficult and circuitous. Tt wa · neC"essary 
to de::;ccnd to Gracey 'reek and then climb to th di,· ide b hYeen that stream and 
the ca t fork of Lake Creek. .\t this cli,·id thrrc is a Nie of lake enclm-·cd i>)' 

very ~tcep and crumbling . lopes, around at least one of \Yhich it \\·a nC'CPssar)· to 
pa . The la rge, t, " ·a, ·ele ted ; i ,ms call d 'm ith Lak for W . F. ~niith, the 
assi tant in charu;c of th 0 party, who made the fir L trip on thi · route \Yhcn the 
lake \\"U di~co,·ered . Thi. lake i, free of fioatillg ice for only a short tim in th 
late summer. 

The \\"Orking ea on came to an end about the middl of September, wlwn 
new no\\" b gan to fall. .\ · it wa evid nt that " ·ork would be r quired in this 
a rea during anothrr s- a. on t he non-perishable part of the outfi t wa · torcd in 

rn.cey reek Y alley. The party then made their way to the fork:,, of Lake Creek 
and mbinecl " ·ith the party th re in packing ::tnd can eing to the coa. t. 

'l' IIE LAKE REE! PARTY 

_Lca,,ing l -nuk HiYcr, Lake re k i ea. ily navigable wi th canoes for about 
\ md_es, a lthough it is quite ,·hallo,,· in many places, un t il the fall · arr reached. 
1he Journey to the. e falls from the cabi n \\·here the pro,·isions had bern '-'tored 
for~wd the fir. t . ta?c of the rou~c to the bounda ry , the most roublesome part of 
\\"hich wa: the crossing of t he S\\'lft -nuk Hivcr. .\ ~t p trail m s opened around 
th e_ falls ~nd a portage wa located to a point ju:5t nbo,·e a narro\\· rocky gorge, at 
~~-J~ i~h ~,OJnt t_he canoe. could ue u ed to a cend the stream for another 0 mile. , by 
_linm~ , until the tream became too wift a nd . hallow for further canoe naviga

twn . .\ t wporary :amp ,rn e tabli heel ju t b lo\\· a rock-jam in th ~'Lream, 
and from thcr a trail wa made for about mile to " Lake reek Fork " wh ere 
the permanent camp wa e tabli hed. 



The principal feature of the work of th is party wa c; to ht' the location of 
Boundary Point 2 , ·\\"hich , a befo re ·tated, wa to be on the. traight line bct\\'een 
B oundary Peaks 1 and 40, and on the flat snO\\"-CO\"Ned ridge about midway 
between !hem_ (See pa~e 52) . Th re ,rn fo und to be, ho\\'C\·e r, another high :-;no\\'
covered ndge rnten-enmg between th ' boundary poin t ridge and Bounclarv Peak 40 
over whieh it " ·ould be neces:Sary to project the line; this was call ed " "X~t Hidge ,< 
But the line C'l'Ossed Net Hiclge at the ercsL of a steep snol\' :-lope \\·lwrc it \\'as 
difficult to set ,1p an instrument firmly, and as it also crossed tl1e liounclar_\· point 
ridge on a l<•ng streteh of snow the projection of the line at arw t ime ,,·rntld be 
cxC'eeclingl_\· cl iffiC'ult; mo reover, th e \\·cat her ,, as so bad that it ' ,,·as seldom t lint 
botl1 terminal 1wnks ,,·e re Yisiblc at the :s:1rne time, and at cac-h appearnnC'<' or the 
sun l he sno,,· melted rapidly and eonstn n t ly sh if tee! the position of t ii<' i n.-'trurnt'n l. 
In these circumstance. it wa!'. found impossible to project the line a<·c ma te ly , an d 
thi!'. part of the ,,·ork had lo be po:stponed for a 111ore fan)Urablc season. 

In addition to the attempted projt·clion of the line, t ,rn station.- ,,·e r<' oeeupird 
\\·ith t he topographic camera. and one \Yith t he theodolite for triangulation. 
_\ not her triangulation ·tation ,,·a selected and a signal was crcctccl, but the weather 
did noL pcrn1it any further obseITalion:s. This party \\'as also actin'ly engaged 
from lime to time \Yith the tra.n :s porta tion of 'Upplie;; to t he Leduc Hivcr party, 
ancl cl min!?; th e sea. on made a trail frnm Lake Cr ek li\>rks up l h cast fo1 k to 
'm1th Lake. 

During the latter part of Neplcmber and mo t of October lhc cou1binecl Lake 
Creek and Leduc River parties made their \\·ay do,rn to enuk Hiver. .\ t thi ' 
tirne lhc \\·eather \\·a, cold and the nc,,· , n0,y made the " ·ork very disagreeable 

and dangerou . 

THE BLUE RIVER PARTY 

Blue River has its ourcc in the now field . ::;outh of Boundary Veak 47; 
thence it flow for ' omc 15 rnilc outhea terly to Unuk RiYcr , which it joins G or 7 
miles below the boundary. The two large::;t tributaries cros:,; the boundary, the 
most ca terly, the "Lava Fork", about 5 rnilc , and the ·· \Yest Forl· ' ' a little over 

a mile, from the Blue. 
Blue River Yallcy for the fir. t ti miles ,rn::; found to he filled with volcanic 

l:.txa of comparatiYely recent origin, making the ::;mfaC'e xececlingly rough. .Aside 
from the con c4ucnt lo,\·ne~s of travel, gr cat incom·c nienec ,,·as caused by the 
rapid \\·ca ring ou 1, of footwear from the cutting action of t he laxa fragments; l or 2 
day ' travel making it nece ary to repair ne\\· hea,·y boot:-;. The roughne ··of the 
la,·a block p rc,·ented th m from falling into table position~ a nd they rolled under 
the men's feet, eau ing a oTeat many bad falls with sc,·crely cut bands. There 
had been t wo or three eparate fio,Y of the la,·a; one of them ;;;eemcd to lrnxe had 
it origin, in part at least, only a few mile from the Unuk. I t was f?und that the 
large t flow had be n dO\rn the Lava Fork from it. source about 2 nules aoove the 
boundary, between the L:1Va Fork and 'anyon Creek. 'ome lava had also 

01264- 71 
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flo\\"ed down the rnllcy of th i latter 
with cinder ·, and the t r alon t h 

trean1. 'rhe moun tain top were strewn 
do-e of t,h lava :tream had been killed by 

th
" 

11
1~al t.fi , 011 Blu Riv r wa. IJitched 011 t h south side of the river, about 

1 r ~ camp · I II F --
3 ·1 f ·t 111out11 al th b innino- of the na1Tow part I t 1c va cy . , om • m1 c rom 1 ~ , . · J 2 ·1 

·1 t J the t ep 111·!1 id t a pomt on li e nvcr ,,· 1crc a -m1 <' th re a Lra1 wa cu a 01w 
I I had be 11 form d by a lava dam. A second camp ,ms mack on the' !ant '.war 
al c I f nail ti'mbci·ed cinder on" about I ~ mil 'S lwlo\\" th e L i1 n1 h>rk . t 1e upp r enc o a. 1 -

Lava fielcl in the valley or Blu ll,ver. 

_\ mile ubo,·c this camp a cache ,,·a made jusL abo\·c :-;01 op n ,,·atcr " ·here' 
boating ,,·ould not he necessary to reach the boundary. T o cro s th' rfrcr, folding 
canvas boats were used, and although they were \'Cr.\· slow as compar cl \\'ilii 
ordinary canoe. thei r g1eater portability made Lhcm more u:-,eful \\'lwrc tlwy had 
to be packed for long dislances.1 p lhc Lava l•'ork lhe trail follow cl lhe lu,·a 
to the boundary line; this \\'as Lhc roughc ·t and evidently the most rrc ' nt of lhe 
la,·a flo \\":. The final c·amp ,,·as made about one-half mile from Lhc boundary . 

. \ number of topographic stat ions were csLablishecl and oc·cupied clming lhe 
season, and in tlw fir:-;! half of .\ ugu:-;t the !in beb ,·ecn Boundary P 'aks cH) and -:l:7 
\\"as located hy the ckl('I'minat ion or a line point on a high sno \\" dome about 1 mile 
\\"C'st of Boundary Pc,ak -1-0, from " ·hich it ,,·as possible to sec both the bo undary 
peaks. From thi:-; point lhe lin \\'U. extended m·er tlw sno\\' to the ,\ lbcrl Ridge' 
l)('t\\"ccn lhc Lant Fork and \\'e. t Fork. and other similar points \\"Cl'C' established 
in the Lava Fork Yalley. 1:iome Yi ta cutting was clone' aero:-;:-; the Yallry, huL 
about thr middle of Ncptcmher it ,,·a:-; found it ,,·otild he impos:-;ible to complete 
lhc' work. The three monuments that ,,·er lo be set on th lin \\'C're taken to 
their respect ive sites, hut th setting of them wa.' postpone l until the following 

1 
The, wNc I I-foot '·.\ rmc" boats weighing about \0 pound,, which could hP canicd in two parks. 
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eason in ~rder that t h _line point · might he Yerified. The non-pC'rishahlC' part 
of the outfit was placed m a cache, and toward t he end of SeptC' mbC' r the party 
tarted back to the nuk. 

(h·ing to the gr at difficulti s ncount ered from the nC'w snow and high water , 
the c-ombined parties did not reac-h the mouth of the l:nuk until (h C' la (( C' r part of 
October. 

Crea( and unfore een diffi culti C's encounte red in a hitherto unknown country 
together " ·it h an exceptionally rain y season, prevented the c·om plct ion of the ,YOrk 
in this district ; but a good tart \\'aS made and the routes of transportation \\·ere 
'" 11 established fo r continuation of the "·ork the follo" ·ing season . 

The personnel of the part.v ,rns: engineer in charge , 0 . .:\I . LC' la ncl ; assistant , 
~ ' . L . Boothroyd , C. I. Cavett, and \\" . I•' . ~mith : and 17 hand:-; . The Canadian 
repr entative "·as F. I[. .:\Iackie, D .L.;-;. 

SE.\ RO:\' OF 1909 K \NT OF EXDI COTT .\]D I, lNI,TT H. l\· 1,: 1{. LEDC'C 
H.IYlrn , .\:\"D THE TRIBCT.\ Rll•:N OF C:\"l-K 1{1 \'l •: H. 

The field \\·ork of 1909 was in its ent irety a cont inuation of thC' unfini:-;hed 
~urn,'y ' of t lw prc\·ious year. Two Canadian parties ,,·C'rC' orgnnizC'd to r turn , 
re pccfo·cly, to the boundary a rea cast of Endi cott .\ rm and to lskul l{iver, and 
likewise a Cnited ;-; tates party was organized to reasC"cncl thr t ri butaries of Cnuk 
River and to c-o rnpl ete the work at the head of Ledu C' Hin•r. 

In the spring of this year Hi Britanni c- .:\lajesty 's Commissioner plac-cd the 
direction of the 'anad ian partie in the hands of .:\fr. Xoc l .J . Ogih·ie, D .L.S ., 
previou ly engaged on the -!9 th Parallel in British Columbia: this po:-;ition \\·a ' 
held by .:\fr . Ogi h·ie un til the completion f the fie ld ,YOrk of J 9 I-! . 
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wi th that of 1904 on tikine River. Early in Augu t a canoe load of supplies 
wa lo t on th Iskut ; one Indian wa towing the canoe and another was in i t, 
teering, when it fouled a partly ubmerged sna~. T oward t? e end o~ eptember 

t he river had ri en very high and the snow lin was creeprng lower ea ch day. 
H oping to complete the triangulation to th tikine the party stayed on , bu t as 
th bad weather continued th y return ed to the mouth of the I kut on Oc~ober _l. 
It then rained continuou ly until October 7. Early the next day th e engm eer rn 
cha rge tarted for Wrangell in a canoe and , a i ted by wi'.1d and tid e, arriYed t here 
a rly in the a fternoon . A laun ch wa chartered to bnng th e pa rty a nd ou t fi L 

from the mouth of th I ku t a nd on October 17 th ey return ed to Va ncou\·e r. 
The work of hi pa rty completed the . urvey of I sku t Hi\·er . . \ !t hough the 

t riangulation was not completed to t he t ikine, t he geogra phic co n trol for this 
a rea was provided by the position of Bounda ry Peak 53, obtained from the St ikine 
River work of 1904, and Bound ary Peak 4 , from the Bradfield Ri\·er \\·ork of 1907 . 

The per onnel of t he party wa : engineer in charge, F. JI. :\Iackie, D.L.S.; 
a i. tan t, .J. )I. Bate ; and ha nd . 

1
1'I'ED STATE P ARTY ON ·r rnD T mn TARrns OF U UK RtYER AXD 0 1, LEDGC lhnm 

The pa rty rea embled at the mouth of U nuk River on ) Jay . There it \YaS 

divid ed in to three ub-part ie to work on Ledu c Ri,,er, Blue Ri, ·e1-, and Lake 
Creek. Tra n portation wa again facilitated by t he use of the team and \\·agon 
of the Unuk River )lining a nd Trading Company; b u t con iclerable work wa. 
necessary to clear the road of \rincl fall and to repair bridge . O\\·ing to the 
diffi culties of navigation encoun tered on Ledu c River during the pre,·ious year 
it was p lann ed that the Led uc River party should reach t heir field of operations by 
\rny of Lake Crc k ; so, \1·hile the Blue River party con tinued up the -nuk, the 
combined Lake reek a nd Leduc River partie made their fi r t camp at the log 
cabin a mil e below the mouth of Lake reek. 

. \ tern porary camp wa made by t he two par tie at the old si te abo,·c the 
Lake Creek fall on :i\Iay 26, and from t hi camp a a ba e they tran por ted their 
out fi ts a nd . upplie from the log cabin to the fork of Lake Creek, where the 
perma nen t camp fo r the La ke reek region was again e tabli heel. Upon com
pl etion of the tran por tation, on Jun e 24, the Ledu c River party contin ued with 
th packing of their eq uip ment up the ca t fo rk of Lake Creek to the old Gracey 
Creek cam p itc, and the Lake C re k party commenced th ir work in the Yicinity 
of Turning P oin t 2 ' . 

LAKE CREEK 

The work on Lake Creek included the reoccupation of the old t riano·ulation 
::;tations, _t he location of the line from the -,1U k Yalley to T urn ing P oint 02 , a nd 
the _marking of t he boun dary line by a Yista and ·eycral mon ument . Bad \Yeath r 
aga u~ eaus d

0 
del~y in ~11 of the work that in volved ob e1Ting. The exten. ion of 

the lm to _1 urn mg P orn t 2 wa attended wi h a con tinuation of the d ifficul tie th
at made it compl t ion impo ible t he pr Yiou year . In addi t ion, as t he ca on 
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was more backward than u ual , the ignal on Boundary P ak --W \\"as obscured for 
a long time by a deep bank of now just east of it. Finally, ho\\"ever, on .\ ugust 9 
Boundary Peaks 1 and 40 were both vi ible. The a si tant in charge of the Lake 
Creek party placed him elf on t he now-covered " Je t R idge '' of 190 ' and lined 
bimself in " ·ith the theodolite on t he true line between Boundary P eaks I ' and 
40. From his poin t on line he then lined in the a si ·tant in charge of the Leduc 
River party on the snow-covered lope of l\[ount ::\Iiddleton, placing him on the 
true lin e between Boundary P eaks 1 a nd 40. The true line as thus established 
on :\fount ::\fiddleton wa · then projected to,rnrd Boundary Peak 18 until it 
reached an outcrop of rock on \\·hich it could be permanently marked . .\ 
point on this outcrop ,rns assumed by the engineer in charge to he a sat isfactory 
position for Boundary Point 2 ' . 

Late in .\ugust the party ,rns rej oined by the I edu c Hi,·cr party. The ,·ista 
a('ross the wrst fo rk of Lake Creek ,rns then completed and hrn copper bolts were 
placed to mark the boundary, one on eac h side of the creek. .\ conical monument 
was a lso placed on the rock outcrop mentioned abo,,e to mark Boundary Point 2 ' . 
Bu t th i:,; location proYed to be un 'ati factory to the co mmissioners, a,; it did not 
conform to their decision of 1905 regarding the point in question. .\ s " ·ill be 
seen in the narrative for 1920, the monument wa remoYed a nd Boundary Point 2 
was shifted northwe t,rnrd to the ere' t of :\foun t ::\Iidclleton ridge on the line 
bet\\"een Boundary Peak I a nd 40. 

LEIYCC Rl\'Ell 

.\ fter the experience of the pre,·ious year in pack ing on the sleep slope. aro und 
, mith Lake, a folding canvas boat wa proYided for crossing the lake, but owing 
to the bac-brnrdne of th i eason the lake wa till covered " ·ith ice al the end of 

,\l onumcnl al Boundary Point 22, Leduc Hi,·er . 

June. The no\\· on l he :-i lopes, howe,·er, 
being olid no ugh to support a foot-path, 
mo t of the packing a round the lake was 
completed before it melted a ,rny. A camp 
wa then e, tabJi,,hecl above t he glacier at 
the head of Gracey Creek . 

. \ s the Yista across Led uc H.i,·er had 
been completed during th pre,·ious season 
it only remained to ered the monuments 
there, " ·hich wa:,; clone from a fly camp 
,Yith the sma ll est possible outfit. Using 
the Gracey C reek eamp as a base the 
party back-packed the 'Upplie: o,·er the 
diYicle to the Clarasmith Glacier, con-
tructing a sledge to facilitate transpor

tation o,·er it. Bound ary P eak 23 was 
occupied to put the monuments on the 
line to Boundary P eak 1 . Two conical 
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monument , No . 21 and 22, were erected, and th e line wa furth er ma rked by two 
copper bolt , one on each ide of the river. The e monu1:1ents and bolt~ we~·e 
connected with th triangulation and everal camera station wer occupied m 
th i ar a. While thi work wa in progress there wa con tinuou rain for 10 days. 

GRA EY CREEK 

The Leduc River I arty returned to the Gracey Creek camp on August J 2 . 
lthough the rrrowth of timb r here was not heavy they fo und it d iffi cul t to r ut 

on the teep lopes. monument wa placed above the glacier on the cast side 
of the valley and a copper bolt on top of a bluff on the \\·est idc. This line, 
however, was altered in 1920 owing to the change in the fin a l poin t :elected by th e 
commi sioner to mark the po ition of Boundary Po int 2 . 

pon the comp letion of thei r \\ Ork in Gracey Creek Valley , on .\ ugust 2-1-, 
the party moved to the west fork of I ake Creek \\·here th ey jo ined the Lake Creek 
party. The Lake Creek line ,rn fin i hed on eptember ' and 3 days later the 
entire outfit of the t" ·o partie had collected at the fo rks for tran portation 
to Un uk Hi,·er. .\ long rainy period fo llowed, the creek was flooded and the 
diffi cul tie of tran portation '"ere increased so much that Unuk Ri,·er ,rn not 
reached un til October 4. The combined parties then " ·en up to Blue Ri,·cr Lo 
a si t the party there wi th cutting the vi ta on the Vi e t Fork. 

BLUE RIVER 

A already stated , the Blue River party co ntinued up ~nuk River " ·hen th e 
other parties went up Lake Creek in the latter part of l\Iay. . \ team wa taken 
a round "The Bluff" and u d to haul the upplie and outfit to the mouth of 
Blue Hiver. .\ temporary camp was made near the mouth of the Blue and a 
th " ·ater " ·a exceptionally low at this time the old camp belo" · the La~·a Fork 
could be reached ,,·ithout leaving the lava ; Lh i was ea ·ier than packing o, · -r the 
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mountain trail on the outhwe t ·ide of the valley. The fin al camp was estab lish d 
at the old site on t he Lava Fork at the end of June. 

The v ista cutting wa then resum ed on t he teep vall ey slopes; there the 
timber was mo tly hemlock, the la rgest tree being about 2; feet in diameter. 
The C'utting was completed on eptember 5. Tn the meantii;;e the line between 
B oundary Peak 40 and 47 was retrac d , :\Ionument 42 ,,·as erected at the lower 
encl of the v ista on the east side of the ri,·er and a copper bolt ,,·as embedded in 
the rock at the upper end ; on the west side of the ri,·er :\ fon ument 43 ,,·as erected 
high up on the Al bert Ridge a nd a copper bolt ,rns embedded on the crest of the 
samr ridµ;r. The fi rst of these bolts ,rns repl aced in 1920 by :\[onument 4 1 a nd the 
latter by :\[on ument {-I- . 

. \ IH)\·e the mouth of the Lava Fork on Blue Hiver, Blue Lake extends for 
2 miles het\\"een steep mountain sides. This lake " ·as formed ,Yhen the flow of 
la\·a filled the riYer \·all ey below it. .\ canoe \\"aS u ·eel on the lake and upper ri\·er 
to reach the ,rnrk on the \Ye t Fork of Blue Rinr . 

. \ camp wa e tab li hed near the southea t encl of Blue Lake from which an 
obseITing party occupied e\·eral triangulation and camera sta tions. Thi , camp 
also sen·ed as a ba e for the \\"Ork on the \Yest Fork, which was started on 
September 7 .. \ lthough it \\'a " e timated that with the ass istance of the party 
from Lake Creek, the Yi ta acros the \\·est Fork Valley would he completed in 
2 weeks' time, owing to the late arriYal of that party, on October I 0, and the , ,ery 
had weather, cutting ,rn di continued on October 15 before being completed . 
:\Ionument 46 wa erected on the \\·est side of the Yalley and :\ lon ument 45 ,rn 
taken to its site on the blu ff on the ea t ide, but hecau. e of the deep snow it wa 
not set up ; later, in 1920, it wa erected by the party ,rnrk ing in that region. 

R eturning to the mouth of nuk RiYer the ,Yhole party was assemb led at the 
la nding hy October 27- a team having been secured to haul their equipment down 
from The Bluff. The enti re party did not reach E etchikan until Kovember 5, 
well soaked by the per is tent rain and snow. There a warehouse ,,·as utilized for 
drying and packing the outfit. They l ft Ketchikan for Seattle on ~o\·ember . 

The \\·ork of th i party vir tually completed the bounclar_v delimitation on 
Leduc Ri,·er and on nuk Ri,·er and it tributaries. ~ubsequen tly, mining 
de,Tloprnent. between Unuk and almon Ri,·ers c·allccl for further \\'Ork in the 

locnJity, \Yhich " ·a done in J 920. 
The personnel of the party was: engineer in charµ;c, 0 . ).[. Leland ; assistants . 

. L. Boothroyd, G. I. Ga\· tt, and J e e H ill: and 23 hands. The Canadian 

rcpresentati,·e ,rn T. II . . Clunn, D.L.S. 

SK\ , OK OF 1910- TSlRKC Hl\'EH , Cl I ILK.\T H !Y EH , 
T .\ LL, ,\ YK\Y.\ Y Rl\'l:,R. ,\XD S,\ L:\IOX H l\'l s, H 

During the ea on of 1910 one "Cnitcd 8tates party and three Canad ian 
partie \\'Orked in rnriou d i t ri ct . The "Cnitccl States party a cencled T sirku 
Ri\·er and, occupyin (Y the peak . outhcrly to Boundary Peak 157, made direct 
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P U l I( RIVER A rn hs T nrn '!'ARCE, 
I'l'E D TATE ARTY 0 

Immediately following the meeting of th Commi sioner in March t_he 

U ·t d t t ommi ion r communicated with the officer of t he Forest , erv1re 
111 e a e d f . . f ti 

in I etchikan, and thr ugh them purchased 5,500 pou~ o prov1 i_o n or 1e use 
of he Unuk Riv r party. He also made a contract wi th two expen e1~ced parkC'rs, 
who were to d liver the provi ion at the boundary, some 30 miles _from thC' 
mouth of he river, and r turn to Ketchil an by l\Iay 1 for the part.v , ,~·,th " :horn 
th y agreed to work during the ~eld se~. n.. Th~ parr ker,: \\'C'rC' su 1?_plicd w, th a 
Yukon p ling boat, built to their per1hrat10n 111 _h.etrh ,kan. :' 1th one man 
and an E kimo dorr on the tow line and two men m the boat ,n th poles , th<'.'' 
relayed th pro,·i ions up the river to a cache ne:1r thC' boundary in L 7 days. 

The part)· was organ
izC'd in ~catt le, wh C'rC' an 
18-foot Olclto\\·n canoe', a 
13-f oo t 1':inf,!; ranrn:-; fold 
ing boat, :-;ail-:-; ilk tent:-;, 
and fu r ther pro,·ision:-; 
\\·(' r purchased. They 
arrived in K etchikan on 
~lay 13. and -1- day:-; latc' r 
e:-;tabli hC'cl ramp in t hC' 
abandoned storehousC' of 
the "Gnuk Ffo·er ~fining 
and T ransportat ion ( 'om
pany. .\ n attempt wa:-; 
made to reach the boun-

Lin1111: 1,011111: hont up Unuk Hivr r . dary by the ol l mininp; 
road; but bridges ha d 

been washed out , fill around th rocky bluff: had raved in , and the sno\\· wa. 
too deep in the wood for effecti ,·e trail making. onsequently, the \\·hol party 
made their way up the river, wi th their upplie and equipment , in the poling; 
boat. They stoppC'cl at four ramps en route, and the journey \\'as made in relays, 
two trips between each ramp. ,r at difficulty wa ex perienC'ed in passing through 
the canyon whC'l'e Blue Hi,·e r ntC' rs the "Gnuk. [n the last .-oo feet of thi :-; canyon 
there was a ,·iC' ious no C' Ul'l'cnt wi th eddie on each side. .\ ftcr a ' t ruggle \\'ith 
the swift runent the boat was got to a small island upstream. There a rnpe \\'US 

tied to a tree and the supplies were ferried up to it by alte rnately a ll owing the boa t 
to drift downstream and hauling it up again hand ow'r hand . On Jun I the last 
boat load was taken from the fourth ramp to the rae hc nea r the boundary. 

It had been bclic,·ecl that the ,·ista on the southeast sid e of "Cnuk Hi,·er had 
been <·ompletely cut in 1905, but it was found that this ,rns not . o. )Iost of' .June 
was spent r learino· thi ,·i ta, whi ch pro,·ed to be diffi cult work through the hC'a,·y 
timber on the steep slopes . During this time an attempt ,,·as made to gel a trail 



up Boulder r ek and acros the divide to 
Gracey Creek, but the attempt wa abandoned 
as im practicable . 

n J une 30, t he engineer in cha rge left 
camp early in the morning and arrived at the 
mouth of the river in the aftern oon. He wa. 
accompanied by the two packers and their 
assistant who had dec ided to lea,·e the party . 
and I>)· a nwmher of the pa rty who \\'Us sufTN
ing from appencl icit i. . They \\'ere taken to 
Ketchikan by launch on the fo ll o\\·ing clay . 
\\' hilc' there , the poling boat \\·as o,·e rhau lc'd 
and a frame' " ·as put on the stC'rn for attaching 
an 1,: ,·inruclc- motor. On J ul_,· l2 , ,,·ith four 
new men, the' engine r in charge ret urned to 
l-nuk Hiwr, ,,·hi ch ,rns h:-,· this time in flood . 
Hy using oa rs and motor the_y reachC'd the f >:> t 
of the <·anyon on .J uly lo, but upon re:-; uming 
their ,·o)·age upsLream the next morning they 
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('O Ulcl ma ke no hcacl \\·ay against the S\Yi ft \ ista on t lw ,out h ,id P of l ·nuk l( m•r T h,· ,.,,.,1 
- '' ,_... ahout 1.200 ft'l' l aho\·t• tl11• 11n•1 1,l'd. 

c· u,-rent , so they again res:)rtc'cl to their .j()() 

ket of tow lin e. T wo mC'n \\·ent a lwad 'l'ith the line and from a <·onn'n icnt spJt 
let one' encl cl O\rnstream attach cl to a fl oat. whiC'h was piC'ked up hy the men in 
th e boat. The lin e \\·as then tied to a tree to \\·hich the men hauled their boat , 
using th e motor to keep it a,rny from the shore . By contin ually repeating this 
operation it look them 2 clays to ascend the 1-mile length of the canyon. 

In the meant ime a ba e line had been measured on the bars of l-nuk Hi,·er 

P oling boat a l uppei end of first canyon of t · nuk R1n•1. 

near the main C'amp, :-lonu
nH'n( 3 1 "·as set, and this 
rn on unH'nt , toget her with 
Xos. 3.'5 to 3X inclusi,·e, 
set in 190->, " ·as ti ed in 
to the tri angula tion ; dur
ing that time a ls o th e 
( 'anaclian represe nt at i,·e 
:-;tarted phototopograph ic 
m Jrk bet ween l -nuk Hi,·er 
and Boulder Creek. 

Operati on:-; \\·ere de
layed early in .\ ugust by 
hc'a ,·:-,· ra ins and fl oods, 
but on . \ ugust 7 the floods 
bega n o sub s id e. T he 



11 , FI •LD OPERATION, 

t riangula ion and monum nt- etting party th n 
cro d th r t Ridg to Lake Creek, from 
wh ere they re urned the work of 1909. n 
the line betwe n Boundary Point 40 (Moun t 

toeckl) and 1 (l\Ioun John Jay), a poin t 
on t Ridge mark d by a pole and cairn d ur
ing that year wa rec vered and used for th e 

lection of a ite fo r l\Ionument 32. From 
th i monument the vi ta wa reopened in both 
direcLion . n the northw st rly side of the 
ridge l\Ionumcnt 33 was set on t he highest 
rock Jedg - cro ed by the line. S uthea terly, 
l\Ionumen 2 \\'a. ct ju t bel " - the sno\\· 
fi eld on M ount Middleto n, M on um ent 30 wa 
ct on the ast id c of Lake Creek by r mo\·

ing the bolt set in 1909 and drilling a la rger 
hole, and ::\ [on umen t 31 \\'aS set 0 · 0.-1 met re 
outhea ·t-crly a long t he line fro m the bolt e tab

lishcd during the same year on the we ·t id e of 
Lake 'reek. 

On Augu t 17 pack ' were taken over the 
. now ridge of ::\ fount ::\Jiddleton to Gracey 
Cr ck, and between that date and Augu t 29 

~l onumC'nt at Bound:u~ Point:{:! and rl'fl'rt'IH'P 

ra11n, Gnuk H1vC'r rrg1011 

camp \\'ere estab lish d on racey reek and L edu c Ri\·cr . Turning P oint 2~ 
was re-established , on the highe t part of the now ridge of :\ fount ::\I iddlcton 
o\·er which th line between Boundary P eak 40 and 1 pa ed , a . pecifi cd by 
the commis ioner. in th ir definition of this point in 1905. 1 From Turning 

Flag at Bounda1y Point 2, on the- snow-ro,·c-rl'd ridgr or ~l ount ~1,<ldlNon 

I < ('(' page 5a. 

P o int 2 the lin e wa . 
re-r un acro ss Gracey 
Creek towa rd B ound a ry 
P eak 24 , a nd t h e n e w 
\·ista wa cleared. ::\Ionu
men t 25, 26 , a nd 27 were 
et on t his line, X o . 25 

a nd 26 r ep lac in g the 
mo nument . et on the 
o ld lin e in 1909. Th e 
rem ains of the old monu
ment s w e re bu il t in to 
ca irn s refe r e n cing the 
new monument . ::\1onu
ment were al. o placed 
on Bou nda ry P eaks 23 



a nd 24, the bolt set in 1909 on th latter peak being left to serve as a rdNenC'e 
m onument. From th Led uc River amp the ,·ista wa re-cut across the ri,·e r 
between_ Boundary P eak 23 a nd l . On thi line ::\Ionument 19 was se t on a spur 
of the ndge of Boundary P eak 1 , the terminu of operations for the Canadian 
party working from almon Ri ,·e r ; l\Ion umen t 20 " ·as set near th bol s t in 
1909 on the south id e of Ledu c Hiver: l\Ionument 21 set in 1909 on the north 
side of the ri,·er a nd ::\ Ionument 22 aL o . et in 1909 on th e slope of Boundary 
Peak 23 were numbe red. 

By Neptembcr l t he " ·ho le part_,. had reassembled at the L-nuk Hin' r C'amp . 
,\ ftn :-;e,·c,ral days of rain and \\"ind , \\"hil c the ,·i:-;ta c-utting, phototopography . and 
monument numbering " ·e re being c·o rnpl ctc'd in that region. :-; upplie:-; a nd eq uipment 
" ·e re mo,·ed do\\"n "Cnuk Hi,·c r to th e mouth of Blue Hiwr . Light outfit:-; " ·e re 
ta.J,c,n o,·c' r the !a , ·a to fly camps near the bound a ry in the ,·ic· initi e:-; of th e La ,·a 
Fork and the \\" est F ork 
of Hluc Hi,·cr. On Blue 
Hi n'r ahm·e the Lam_ 
F'o rk the carffas folding 
boat ,,·a:-; u:-;ecl to cro:-;:-; 
Blue Lake, and it was 
tlwn lined up the ri,· r 
to the mouth of th e \Yest 
F ork . From the La,·a 
Fork camp ::\Ionument 41 
wa:-; :-;ct at the ite of 
the bolt set in 1909 near 
th e glacier on the east, 
and ::\ [on umen t 42 on the 
east idc of th e Lam 
Fork was numbered. On 
the " ·c t ~ide of the Lam 

I· ly ramp on the \\'rst I ork of lllut• R1 n1. 

Fork, ::\Ionument 43 wa numbered and ::\Ionument -1--1: " ·a:-; :-;et on the Albert 
ridge near the ite of the bolt placed there in 1909. From lhe \\'est Fork camp 
::\Ionument -:l:5 wa se t . Thi " ·a , the cone-type monument that had been left 
wet of the ,\lbert ridge in 1909 ; it wa et o,·er a cross on the rock that had bee n 
located by triangulation during that year. In addition. J .~ days were spent in 
cutting Yista that had n t been cleared in 1909. 

On September 2 th party mo,·ed down nuk Hi,·cr to the sto rehouse at its 
m outh. On their way down the boat \\·as . ,Ycp t under a n o,·crh a nging tree a nd 
wamped , but by quick work mo t of the equipm ent a nd a ll of the reco rds and 

photographi c plate " ·e re aved. The photographic plate:-;, ha ,·ing become wet 
from their immersion, were de,·eloped in K etchika n. On Octobe r LO the pa rty 

,rn di. ·banded in Seattle. 
The p rso nnel of the party \\"a ' : engineer in charge, J sse Hill : as:-; istant , 

Nel son \Y. mith ; and 6 hands. The Canadian representa t ive wa · .J .. \ . P ounder, 

D .L ., . ; as i tant , D. F. Ch isholm. 



l\I INTE r N E NDER THE TREATY OF 1925 

in the adoption of the Tr aty of 1925, maintenanc on th~ boundary f1:om 
the entran ce of Tonga Pa age to Mount t. Elia ha been earned ?n from time 

t t . b ti 'ommi ioner a briefly outlined below. l\Iore detail ed accounts 
O 1me y 1 c· · · 

of the e operation are contained in the annual report that the 01:1'.111ss1oncrs _arc 
required to pre ent to their re pectiv Government under the pro,·1s1ons of .\ rt1clc' 
JV of the Treaty of 1925. 

, EASO , OF 1925- STI KINE R1 n ; it 

The Yista across the valley of tikine Hi,·er "·a recleared in 192.'j h.v arrangc'
mcnt between the Commi sioners and the ·n ited States General Land Office'. 

'EASON 01•' 1927- P OHTLANI) CAXAL 

During thi,; year the Comm issioner in peeled the boundar>' referen<'(' 
monuments on Portl and Canal and the boundary monuments and ,·ista at the 
head of the canal. Xo immediate maintenance operations \YCn' C'onsiclered to IJc, 
necessary on th i,; part of the boundary. 

~ EASON' OF 1929- , TI KI • g AKO T AKl:T RIYI~Rs, ~T1, nrnx: 
PASSAGE, AKO B URROUG HS BAY 

During the year l 29 some additional triangul ation was required in southeast 
.\ la-;ka to more completely ti c the boundary t riangulation to the first-order n('t of 
triangulation of the "Cnited :-:Hates Coa t and Geodetic, urvcy. This ,,·af; nec·pssar_y 
to nahlc the Comrnis,;ioners to determine the gc clctic location of the International 
Boundary line from the ent rance of Ton°·a Pa sage to ::\(ount , t. Elia. on tlw 
recently adopt cl 1927 Xorth .\ m rican latum , common to both countries. 

The work wa: done for th Commi ion by the ·nited , tate. Coast and 
Geode! ie :-:;urYey in C'onj unction wi th other triangulati n being done in . \ laska by 
field parties of that bur au. Thi co-operative an ang ment between the Com
mif;s ion and the Coa t and Geodetic , urvey re ul ted in a considerable sa,·ing of 
public funds as it ohYiated the duplication of expense that othe rwise would haY 
he0n incurred had separate fi eld part i-. of the t,rn organizations been sent to th is 
distant locality . 

sT11-1x 1, HI \ 'E il THIANGllLATIOX (horizontal and Ycrtical an~lcs) 

Origin : fi rs( -orcler stat ions " Ory Pass ea t base" and " lhncla" on l)rv ~trait. 
Tcrm inus: Boundary Points 62 and 66 (::\foun t Cote ,and l•: lbo,,· irounta in ) · 

in(('r,.;ections on Boundary Points 5-l , 69, 70, and 71. ' 
l .rnµ;th of lllL 

S<•rond-orde1· ,(:1tion, ocrupied 
l ·nocrupied check st:111011, _ 
Avrrnµ;r rlo,ure of triangle, _ 
:\l :1ximum cl<»t1re of irinngles 

120 

_ 2!i mill', 
_ 12 

2 
3•:-1 

- 4 1:7 



1:21 

TAK RIVE R 'J'RIA u (h . I d LAT! N onzonta an verti cal a ngle's) 

Origin : first-o rd er tati n Bi ' h p" and "Ard n" on , 'tephens Passage. 
T ermi ~us: sta_tion "~win " and 'Azimu th" of the B undary Commis:ion's 190() 

t n angul at1on, 7 mile b low the bounda ry; inter ctions on Boundary Points 
8G, 93, and 9-:1-. · 

L<•11µ:lh of nel __ :l2 mi!r, 
:-,(•(·011<!-order ,ta t ions orr11pird :io 
l "no<·r11pi<'d ehcck stations • 2 
\,<•rap:<' ("\o,urr of trianp:l<•s 2• · 
:\l :1x11m11n r!o,urr of trianµ;!r, • _ ti< 
In :1dd1t1011, IT ,tat ion, of thr Taku l11lr11,i:111µ;ul:1t1on, <·,rrutrd 11i 1-..,-.., l'-!lO, :111d 1,n:1, 

\\('r<' r<'rm·rrrd :1nd t1<•d rnto lhr ll(' W nrl. 

In IDO() the' Boundary Commi:-;sion had extC'nclcd a net of tri:u1g1tlation by 
,rn_,. of Port ~1wtt isham and \\"hiting HiH'r to c·onncd the boundary point:-; of 
thi:-; region with the Coast and Ccoclc'tic ~un·ey triangu lat ion of I. X, on the \\"est 
~id<' of ~tephens Passage'. The plan for I 929 wa~ to tie t \\"O or rnore of th<' Ho1111dary 
Com111i:-;:-:io11's station:-; to the recent first-order net of the Coast and C:C'ocletic 
~UITC'Y along ~tcphen:-: Passage'. \\' hilC' thC' party \\"as at \\·ork in this rC'gion, 
ho" C' \"C' r, early in .J unc, the stat ions of I 90(\ C'ould not he oc·c·u pied on ac·c·ou n t of 
tlw ckpth or snow. fn lieu of the aforementioned plan , an attC'mpt "·a:-; rnadc to 
n'c·o,·e'r tlw stations of l8ht' on the c-oast from whiC'h thC' ( 'o rnmission 's triang11lation 
had llC'e n started. hut only one of the I,\\ ' :-;tations co11lcl bC' fo11ncl, station "Zinc". 
In thC':-:e circ-umstanccs it \\·as deC'ickcl that the inC'orporation of station "Zinc" in 
a q 11acl ri lateral \\·it h th rec first-order stat ions of the Coast and C: cod('( ic ~u n ·('Y in 
~tC'phens l)assagc ,,·oulcl be acceptable for the new adju~tment or the' boundary 
t riangulat ion. T his was acco rdingly clone. T he mean ancl maxirnum c-losun's of 
the four tri·rngir's im·oh ·ecl in this conncC'tion ,yerr L''. 2 and 2".3 rc,-,peC'l in·ly . 

Bt· H1wt· rn 1s BAY (horizontal angle':--) 

Origin: first-order stat ions ·· .\ ct" and "Xorth HasC', !) I" at the entranC'C of 

Bu rroughs Bay. 
T rminus: :-;tat ions " Di ek'' and "Tab" of the Boundary Commi,sion':-; 190:S 

triangu lat ion. 
1.(•nµ;l h of m•t 
:-ir<·rnul-ordrr ,lat 101ts occup,ed 
l ' 11oe<·11pird check ,tat ion, 

,'E:A:-,()~ OF 193G K LE lll :S:I H1YEH, \\' IILT I, P A:-i:-i. A.'.\"I) T Al{H I XLE'l 

Furthc' r work in co nnection with the transferring or geographic· positions of 
the ho unclarv t ri a no-ul at ion station· from the :;outhea:-,t .\ laska to the 1927 Xorth 
.\n)(' rican cl~tum "·n. undertaken in 1936. During this year the 1-: ngin er to th~ 
"C ni tecl .-; ta lcs Seet ion of the Comm ission in c·o-opcrat ion with offic-crs of the 
Un ited State. ·oast a nd Geodetic ~u1Tey extendC'd a net of sec·oncl-orcler triangu
lat ion up Chil kat l nlet and Chil kat and h" lehini l{inrs and a net of first-ord er 



LODE MINING IN THE JUNEAU AND KETCHIKAN DISTRICTS.

By J. B. MERTIE, Jr.

INTRODUCTION.

During the last few years gold mining has been increasingly difficult 
to conduct as a profitable enterprise. The advances in cost of labor 
and commodities of all kinds have worked a special hardship upon 
the gold-mining industry, for the standard and unchanging value of 
gold has rendered it impossible to offset the high prices by increasing 
the market value of the product, as in other industries. Low-grade 
gold properties that were formerly worked on a small margin of profit 
by means of large-scale operations are now either scarcely earning 
their operating expenses, or are being worked at an actual loss for 
the sake of enabling the operators to hold their organizations together. 
Properties of somewhat higher grade are likewise adversely affected, 
for even for them gold mining has become much less profitable. This 
condition is reflected in southeastern Alaska by a general policy of 
retrenchment in mining operations on the part of owners and opera 
tors of gold mines. Moreover, present economic conditions have had 
a very hurtful influence, both economic and psychologic, upon the 
development of new gold mines.

In the Juneau gold belt the Alaska-Gastineau, Alaska-Juneau, and 
Treadwell properties were operated in 1919, and prospecting and de 
velopment work were carried on at the Jualin mine, Berners Bay; 
at the property of the Admiralty-Alaska Gold Mining Co., at Funter 
Bay; at the Red Wing group of claims, at the head of Windham Bay; 
and at the copper property of the Endicott-Alaska Mining & Milling 
Co., at William Henry Bay. The Peterson mine, at Pear] Harbor, 
was also worked on a small scale during the summer. Elsewhere in 
this district mining and prospecting were practically at a standstill.

In the Ketchikan district mining was confined largely to Prince of 
Wales Island. The Rush & Brown copper mine and the Salt Chuck 
copper-palladium mine, on Kasaan Peninsula, were operated through 
out the year, and the Dun ton gold mine, near Hollis, was worked 
intermittently. Prospecting and development work were continued 
at the molybdenite property of the Treadwell Co., near Shakan.  
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JUNEAU DISTRICT.

MAINLAND. 

PERSEVERANCE MINE.

The Perseverance mine of the Alaska Gastineau Mining Co., about 
4 miles east of Juneau, was operated in 1919 on a basis ranging from 
150,000 to 200,000 tons of ore a month, whereas the rated capacity 
of the mill is 10,000 tons a day. About 460 men were employed. 
The ore is being taken chiefly from levels 8, 9, 10, and 11. 'New con 
struction and mine-development work have been greatly restricted, 
partly because of large increases in operating expenses and scarcity 
of labor, but also because development work is already considerably 
ahead of mining operations.

This project is a striking example of the hardship wrought upon 
the gold-mining industry by the increased cost of labor and supplies. 
According to data published in a paper by the manager of the Alaska- 
Gastineau Mining Co., 1 the cost of supplies of all kinds advanced 35 
per cent over the prewar cost in 1917 and 70 per cent in 1918, and 
it is believed by the writer that the advance reached 100 per cent in 
1919. Wages increased 7 per cent in 1917 over the 1916 standard, 
25 per cent in 1918, and, it is believed, at least 40 per cent in 1919. 
The cost of operation has therefore increased steadily during the last 
three years. The average cost of ore delivered to the mill over a 
period of four years is shown in the same paper to be about 48 cents 
a ton, and in view of the increasing costs in the last three years it 
is fair to judge that the present cost is considerably above this figure. 
To this must be added milling, shipping, smelting, and administra 
tive charges, which will probably amount to 80 per cent of the cost 
of ore production. Data on the production of the Perseverance 
mine, published in monthly statements in the Engineering and Min 
ing Journal, show that the net value per ton during 1919 ranged from 
60 to 75 cents and averaged perhaps 70 cents.

ALASKA-JUNEAU MINE.

The Alaska-Juneau mine was operated continuously during 1919, 
employing about 225 men in the mine and mill. The new 8,000-ton 
mill, which was completed in 1917 and tried out in 1917 and 1918, 
was found to be less than 50 per cent efficient, and in 1919 much 
attention was given to improvements in milling practice. The flow 
sheet of the mill has been changed materially, and alterations have 
been made in the milling machinery. The chief improvements have 
been the introduction of hand picking of the ore as it comes from the

1 Jackson, G. T., Mining methods of Alaska Gastineau Mining Co.: Am. Inst. Min. and Met. Eng. Trans., 
1919, pp. 1547-1570.
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12-inch grizzlies, the introduction of the old stamp mill into the 
flow sheet, and the rebuilding of the tube mills. The first change 
was necessary to prevent the handling of an excessive amount of 
waste; the second to avoid overloading the ball mills; and the third 
to correct poor construction in the tube mills. Milling difficulties 
are gradually being overcome by these changes.

The lode system at the Alaska-Juneau mine is cut by the Silver 
Bow fault, which strikes about east and offsets the ore body hori 
zontally 1,000 feet, dividing it into a north and a south ore body. 
The ore between these two ore bodies lying along the fault is in the 
nature of fault-plane drag and is irregular in distribution. Present 
operations are being devoted mainly to cleaning up the old 400 stope, 
between the two main ore bodies, and to active development of the 
north ore body. The main haulage tunnel on the north ore body has 
been extended within 250 feet of the boundaries of the Alaska-Ebner 
property, and the 420 stope is being actively opened. It is planned 
to open a 430 stope and successive stopes to the northwest along the 
north ore body to the limits of the, property. In addition, a main 
haulage way and three level tunnels have been driven in the south 
ore body, which will ultimately be developed as extensively as the 
north ore body. The ore mined in 1919 was taken in about equal 
amounts from the 400 and 410 stopes.

ALASKA-EBNER MINE.

After a period of inactivity of about a year, development work 
was resumed at the Alaska-Ebner mine of the United States Smelt 
ing & Refining Co., near Juneau, in the summer of 1919. A main 
tunnel running 3,200 feet in a northeasterly direction, thence east 
ward 1,400; feet, had previously been driven, intersecting the ore 
body. The present development work consists in the continuation 
of the main tunnel northeastward from the 3,200-foot point, with 
the intention of intersecting the ore body farther northwest.

JUALIN MINE.

Development work was continued at the Jualin mine, in the 
Berners Bay district, owned by the Jualin-Alaska Mines Co., but no 
ore was produced. Fifty-five men were employed 40 at the lower 
camp and 15 at the upper camp. At the lower camp work was con 
tinued on the 7,000-foot tunnel, which when -completed will inter 
sect the ore body at depth and will afford natural drainage for the 
mine. This tunnel is now being driven by three shifts operating two 
drills, advancing about 15 feet a day, and in September, 1919, had 
been driven 2,500 feet. If conditions are favorable, the tunnel 
should be completed by 1921.
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The mine, at the upper camp, was pumped dry in 1919, after 
being flooded for a year and a half, and development .and exploration 
work was continued. A short drift was driven on the 310-foot level, 
and several other drifts and crosscuts were expected to be completed 
before 1920. Exploration was carried on chiefly by means of two 
long drill holes. The first of these started from the southwest side 
of the property, on the 310-foot level, and was driven horizontally 
1,000 feet to the southwest; the second, beginning at the east side 
of the mine, likewise from the 310-foot level, had been driven hori 
zontally a little north of east about 1,250 feet in September and was 
to be continued to 1,500 feet. A third drill hole is planned, which 
will start from the northwest side of the mine and be driven west 
with a dip of 18° a minimum distance of 1,000 feet. In the lower 
tunnel drill holes will be driven every 500 feet at right angles to the 
tunnel on both sides to the limits of the property.

The mine is now well equipped for development and mining opera 
tions. A horse tram connects the .wharf at Berners Bay with the 
lower and upper camps, and all three are connected by telephone. A 
wireless plant also affords communication with Juneau from the 
upper camp. Power at the upper camp is developed from Johnson 
Creek, which with an 80-foot head yields 100 horsepower. The 
water is turned back into the creek, and at the lower camp, under 
a head of 576 feet, 500 horsepower is developed. For use in winter, 
four 150-horsepower Fetters semi-Diesel engines have been installed, 
and these are so adjusted that water may be used in conjunction 
with the engines when available. A 2,750 cubic foot compressor 
that uses 350 horsepower and will run 26 drills has also been added 
to the equipment. The stamp mill, which has a capacity of about 
30 tons a day, with two amalgamators and two concentrating tables, 
at the upper camp, suffices fdr present mining operations, but plans 
for future operations include the erection of a new mill of greater 
capacity and the treatment on a large scale of low-grade dissemi 
nated ore, as well as the richer ore from the quartz veins.

The character of the mineralization at the Jualin mine and the 
number and character of the gold-quartz veins, so far as they were 
known in 1909, have been fully described by Knopf.2 In addition 
to the three quartz veins known at that time, two others lying to the 
northeast, known as Nos. 4 and 5, have been discovered. The 
exact significance of these veins is not definitely known, but at 
present No. 4 is believed to be a different vein from Nos. 1, 2, and 3. 
Mill practice to date has demonstrated that about 80 per cent of the 
gold in the quartz veins is free. The remaining 20 per cent is con 
tained with the concentrates, which are chiefly pyrite, with some chal- 
copyrite and galena. . .

2 Knopl, Adolph, Geology of the Berners Bay region, Alaska: II. S. Geol. Survey Bull. 446, pp. 44-47, 
1911.
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PET-ERSON MINE.

Gold-lode mining on a small scale was continued on the Prairie 
claim, at the Peterson property, near Pearl Harbor, in 1919, and 
resulted in a small production. Recent work has consisted in mining 
two quartz veins from an open cut, practically at the surface, one 
about 4 feet and the other about 6 feet thick. The vein material is 
much weathered, disintegrated, and iron stained. A number of 
other croppings of vein quartz show on the property, but little explora 
tion or development work has been done. It is certain, however, 
that a number of quartz veins are present.

The ore is carried by horse tram to a small 3-stamp mill which has 
a capacity of 1£ tons in 16 hours and is operated by water power. 
Here the ore is reduced and plated, and the concentrates are col 
lected on a concentrating table. About 80 per cent of the gold is free 
and is recovered on the plates. The concentrates are shipped to 
Tacoma for treatment. ,

MINE OF ENDICOTT-ALASKA MINING & MILLING CO.

A low-grade copper mine is being, developed by the Endicott- 
Alaska Mining & Milling Co. at William Henry Bay, on the south 
west side of Lynn Canal, about 8 miles due west of Point St. Mary, 
at the entrance to Berners Bay. The bay is three-fourths of a mile 
long and 800 yards wide, is easy to enter, and is considered to be a 
good anchorage. Beardslee River enters at its head.

The mining property is about a mile west of the head of the bay, 
160 feet above sea level. Development work has been in progress for 
about three years, and it will soon be possible to determine the 
amount and grade of available ore. Sixteen claims are held, of 
which 11 have been surveyed for patents.

The geology of the west side of Lynn Canal is complex and has so 
far been little studied. The strike of the rocks is roughly parallel 
to Lynn Canal, which is considered to lie along an extended fault 
zone. Hence correlation between the rocks on the east and west 
sides of the canal, as no paleontologic data are at hand and the litho- 
logic sequence is imperfect, is hardly warranted. Along the shores 
of William Henry Bay the bedrock consists of a highly contorted 
limestone, in part thin bedded and in part more massive, with which 
some slaty argillite is interbedded, considerable chert, both massive 
and banded, greenstone flows, and clastic derivatives of the green 
stone, classifiable under the general designations greenstone tuffs and 
graywackes. One of the greenstone derivatives consists of a conglom 
eratic rock, composed of rounded pebbles of limestone and other 
rocks embedded in and cemented by the tuffaceous material. Large 
dikes of diabase cut the stratified series of rocks. North of William
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Henry Bay the greenstone tuffs and related rocks are the dominant 
rocks along Lynn Canal, continuing northwestward to the entrance 
of Chilkat Inlet, but limestones and other sedimentary rocks are 
present a short distance inland. South of William Henry Bay the 
rocks along the coast line are chiefly sedimentary, including argillite, 
slate, and limestone. It appears, therefore, that the boundary line 
between the greenstone series and the limestone-argillite rocks may 
run inland in a general northwesterly direction from William Henry 
Bay.

The country rock at the mine is in general greenstone tuff with 
interbedded lava flows, cut here and there by dikes. The tuffs and 
flows appear to be quite different in petrographic character. The 
tuffs, which in reality grade into graywacke, are greenish to greenish- 
gray rocks, of fine-grained texture and very difficult to classify in 
the hand specimen. Under the microscope they are seen to be clastic 
rocks composed mainly of angular to subangular grains of acidic 
plagioclase, chiefly albite and oligoclase-albite, in an indefinite ground- 
mass or cement of sericitic and kaolinic material. They also contain 
grains of an igneous rock, which on account of the character of the 
plagioclase feldspar would be classed as sodic trachyte or albite an- 
desite. Commonly these rocks are altered and show more or less 
calcite, quartz, epidote, and chloritic and sericitic material. In 
much of the rock the feldspars and other detrital constituents are 
bent, fractured, and veined by secondary minerals. The interbedded 
flows, which form a minor part of the sequence at this locality, are 
difficult to distinguish in the hand specimen from the clastic rocks, 
for they are likewise greenish and aphanitic. They are somewhat 
darker in color, however, and under the microscope are found to be 
basaltic. They are holocrystalline to somewhat glassy; are composed 
essentially of labradorite, augite (sometimes basaltic hornblende), 
and iron oxides; and are in places much altered, particularly in the 
feldspar, which has been changed to sericite. The only dike seen in 
the mine was a fine-grained holocrystalline rock composed of biotite 
and augite, with iron oxides and apatite, joined by interstitial albite. 
This rock is a sodic augite minette.

Along the mountain side southwest and west of the mine rocks of 
the same general character were seen. At an elevation of 1,200 feet, 
about S. 40° W. from the head of William Henry Bay, is a steep face 
of rock known as the Palisades. This rock is a fine-grained greenish- 
gray graywacke, which under magnification is seen to be composed 
of subangular to rounded grains of quartz, oligoclase-albite, and felsic 
rock, in a cement composed of epidotic, kaolinic, and sericitic material. 
Somewhat higher up, at an elevation of 1,900 feet, is a tuffaceous rock 
of the same general composition but of coarser grain and approaching 
more closely a true igneous rock in appearance, which continues up-
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ward to a high flat on top of the spur. To the northwest along this 
ridge the country rock changes to a series of interbedded argillite and 
limestone.

A short distance northwest of thB mine, in a little creek, tuffaceous 
graywacke of the same general character as that at the mine is exposed. v 
Some of this rock shows considerable dynamic metamorphism, being 
sheared and rendered more or less schistose. One specimen was 
found to be essentially a fine-grained quartz-mica schist, although 
under the microscope the original fragmental character could still 
be observed. c

The copper lode that is being developed is a vein composed chiefly 
of calcite, with considerable silica in the form of tiny veinlets of quartz 
and chalcedony. The copper ore is exclusively chalcopyrite and 
occurs with the quartz. The vein pinches and swells but probably 
averages 10 feet in thickness. The general strike is about N. 75° E. 
and the dip 80° S., but there are many local irregularities in attitude, 
due mainly to faulting. The ore carries only small quantities of 
gold or silver^and is classed as a low-grade copper ore. The mine is 
being developed on the assumption that a 2 per cent copper ore can 
be produced.

The tunnel starts on the Bonanza No. 3 claim, cuts diagonally 
across the JSndicott No. 2 claim, and enters the Endicott No. 3 claim. 
.It is driven in a general southwesterly direction and intersects the 
vein 700 feet from the portal, at a point where the vein shows a 
displacement of 100 feet to the south, due to a fault. The tunnel 
follows the vein for 400 feet. Numerous small faults met in the/' 
tunnel show displacements of the vein ranging from practically 
nothing up to 10 feet and suggest step faults to take up the movement' 
caused by larger displacements some distance away. At a distance 
of 1,100 feet from the portal a crosscut prospect tunnel has been   
started which will be driven northwestward, in the hope of cutting 
other veins.

The vein that is being explored in the tunnel crops out on the 
hillside west of the mine at an elevation of 500 feet. At this point 
the vein strikes about due east, stands vertical, and has a thickness 
of about 12 feet, with an 18-inch horse of country rock in the center. 
The vein material .here also is practically all calcite with quartz 
veinlets and chalcopyrite. A little pyrite was seen, and this has 
oxidized and caused brown staining of the vein matter, particularl}7 
along fractures caused by later movements in the vein. The foot- 
wall side of the vein is slickensided and grooved, showing that con 
siderable movement has occurred. The country rock is the same as 
in the mine. It is apparent that faulting is very prevalent and is 
likely to present some troublesome difficulties in mining.
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No other surface outcrops of this or any other veins of mining 
importance have been found. On the ridge west of the mine, at an 
elevation of 2,300 feet, is a small calcite vein about 1 foot thick, 
which carries some quartz, chalcedony, and a little chalcopyrite, 
with secondary malachite. This vein, which strikes N. 78° E. and 
stands vertical, is now in part an open fissure, owing to decomposition 
and solution of the calcite.

Water power is utilized under a head of 300 feet to run a com 
pressor for two drills. No reduction plant has yet been used, and 
therefore no ore has been milled or shipped. A 30-stamp No. 3 
Austin gyratory mill, which was formerly used at the Sea Level mine, 
on Thorne Arm near Ketchikan, has been purchased and will be 
installed in 1920. A combination of Wilfley tables and oil flotation 
will be used. During the summer of 1919 a dock was in process of 
construction on the southeast side of William Henry Bay, with a 
depth of 4 fathoms at its outer end at low tide. Substantial buildings 
have been erected at the head of the bay, on the west side, and a 
wagon road connecting the bay with the mine has been built.

At the lower end of William Henry Bay, along the northwest 
shore, mineralization has occurred in the rocks at some places. The 
ore minerals consist for the most part of disseminated pyrites, but at 
one locality a deposit of sulphides, including arsenopyrite, chal 
copyrite, and pyrite was seen in the cherty rocks.

DOUGLAS ISLAND.

The Ready Bullion mine, the one remaining mine of the Treadwell 
group that was not flooded by the cave-in of 1917, was operated 
during 1919 at a rate of output of about 24,000 tons a month. About 
30 men were employed at the mine, and about 25 at the mill and 
cyanide plant. The mine now has levels at 2,000, 2,200, 2,400, 2,600, 
and 2,800 feet, and the main shaft has been extended nearly to 2,900 
feet. Most of the ore being mined at present is being taken from the 
four stopes of the 2,200-foot level, but some is being drawn from the 
2,400-foot level. The latest work is the cutting out of three stopes 
on the 2,600-foot level, preparatory to drawing ore.

The ore is treated at the Ready Bullion 150-stamp mill and cyanide 
plant. The ore, after being crushed to 40 mesh by the stamps, is 
conveyed to a small ball mill which reduces the first product to 200 
mesh. The oversize is separated by classifiers and returned to the 
ball mill. The 200-mesh product is conveyed to the cyanide plant, 
where it is cyanided, washed, filtered, dried, and retorted.

The Treadwell Co. is now operating a 2-ton electric furnace for 
making steel for its own use in steel castings. Scrap iron collected 
around the plant has so far been utilized as the raw product, but 
considerable hematite purchased in Seattle has also been used as a
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decarbonizer. The carbon content of the steel is reduced to 0.3 to 
0.5 per cent. The other necessary ingredients, including ferrosilicon, 
chrome, manganese, and aluminum (used as deoxidizer), are also 
purchased. Local magnetites from Haines and Port Snettisham 
have been tried in place of hematite, but they require too high tem 
perature and too much coke. Both these magnetites have been 
found to contain considerable Ti02, and that from Port Snettisham 
carries some P203 . A few iron and brass castings have also been 
made.

ADMIRALTY ISLAND (FUNTER BAY). 

GENERAL FEATURES.

Funter Bay, on Admiralty Island, is a well-known harbor on the 
east side of Lynn Canal, practically at the junction of Lynn Canal, 
Chatham Strait, and Icy Strait. It is a safe and convenient anchor 
age, and on account of the frequency of stormy weather on Lynn 
Canal and Chatham Strait it is much visited by small boats. The 
bay has a general northeasterly trend and is about 2 miles long and 
three-fourths of a mile wide at the entrance. A cannery and a post 
office (Funter) have been established on a point on the north side 
of the bay. Funter Bay is but 18 miles from Juneau in an air line, 
but 50 miles or more by water.

The shore line of Funter Bay is in general a cliff that rises 20 feet 
or more above sea level and is bordered by a low-terraced platform 
which rises gradually to the hills behind. On the northeast side of 
the bay this platform connects with low hills, but on the southeast 
side the lowland area gives way to high mountains that rise abruptly 
to an elevation of nearly 4,000 feet. Both lowlands and mountains 
are timbered, the mountains up to an elevation of about 2,500 feet.

The lode properties lie chiefly along the southeast side of the bay, 
beginning at the shore line and extending up into the high hills. 
Gold-quartz veins were discovered at this locality in 1887, and a num 
ber of properties have been held since that time. Many quartz veins 
have been discovered and a good deal of prospecting has been done, 
but as yet there has been little mining. At the present time develop 
ment work is being done on the claims of the Admiralty-Alaska Gold 
Mining Co. and prospecting is being continued on the Nowell-Otter- 
son group of claims. The former embrace two groups of claims, a 
lower and an upper group, about midway of the bay on the southeast 
side; the latter adjoin these claims on the southwest. A good-sized 
stream, Mountain Creek, lies between the two properties. The gen 
eral position of these two groups of claims is shown on the accom 
panying map (PL IV).

The claims, particularly those of the Admiralty-Alaska Gold Min 
ing Co., have been examined a number of times by different members

7230° 21 Bull. 714  8 '
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of the Geological Survey, and two reports 3 have been prepared and 
published. No extensive study of the regional geology has so far 
been attempted, but the different quartz veins have been fairly well 
described. The present notes are only supplementary to the earlier 
reports.

The general geology has been briefly described by Eakin 4 as fol 
lows:

The rocks of the Funter Bay district include a highly altered bedded series, domi- 
nantly greenstone schist and subordinately limestone or marble, and a few small dikes 
of diabase, andesite, and diorite, which cut the bedded rocks at wide intervals. The 
schistose cleavage of the metamorphic rocks is generally parallel with the bedding 
planes. Locally intense crumpling and close folding on a small scale are apparent, 
but in general the bedded rocks lie in broad and gentle folds. Over considerable 
areas both schistosity and bedding are near the horizontal. Joint systems on both 
large and small scales cut the bedded rocks at high angles with the schistosity and 
bedding or near the vertical. The major joint planes in places persist for hundreds 
and even for a thousand feet or more with great regularity in strike and dip. Such 
large fractures were probably accompanied by some differential movement between 
the blocks which they separate, but there is no definite indication of the maximum 
displa'cement. These planes are generally marked by quartz veins, which range in 
thickness, in the different individuals observed, from mere films to nearly 60 feet. 
At one locality four approximately parallel veins were measured in a section 330 feet 
across, whose thickness aggregated 90 feet. Obviously the introduction of this amount 
of quartz in a narrow section involved displacement of masses of the rock. T-shaped 
and L-shaped bends in some of the veins indicate differential movements amounting 
at least to the thickness of the veins. Other veins, which gradually thin out to their 
ends, do not'have this significance. Faults later than the veins and offsetting them 
occur only here and there, according to present evidence.

The metamorphism of the bedded rocks is for the most part of regional character and 
of earlier age than the igneous dikes or the quartz veins, which are unsheared. Later 
metamorphic agencies have affected the bedded rocks locally, adjacent to the quartz 
veins, resulting in silicification and bleaching of the greenstone schists, accompanied 
by the introduction of sulphide minerals and in places of gold. Such minerals also 
occur in bands of greenstone schist without associated quartz veins at two localities, 
but they are not believed to represent a distinct period of mineralization.

The schists of the Funter Bay area, grouped by Eakin under the 
general designation of greenstone schist, consist of a variety of rock 
types, including chlorite schist, mica schist, quartz-chlorite schist, 
quartz-chlorite-mica schist, zoisite-chlorite schist, albite-zoisite schist, 
albite-chlorite schist, and albite-mica schist, as well as nonschistose 
blocky rocks of the same general character, usually carrying little mica. 
Among the metamorphic rocks are also to be found gneissoid rocks, 
including albite granite gneiss and albite syenite gneiss. Normal 
dioritic or andesitic rocks were not observed by the writer, but a 
variety of other dike rocks containing,plagioclase high in soda were 
recognized. These are chiefly albite granite, albite syenite (or albite 
diorite), and albite trachyte. One dike of olivine diabase was noted.

8 Wrigbt, C. W., A reconnaissance of Admiralty Island: U. S. Geol. Survey Bull. 287, pp. 147-150,1906. 
Eakin, H. M., Lode mining in the Juneau gold belt: U. S. Geol. Survey Bull. 662, pp. 84-92,1918. 

«Eakin, H. M., op. cit, pp. 84-85.



LODE MINING IN JUNEAU AND KETCHIKAN DISTRICTS. 115

The above is by no means an exhaustive list of the different varie 
ties of rocks found at Funter Bay but is given chiefly to illustrate a 
feature of these rocks that has been generally overlooked, namely, 
their sodic character. All the acidic and intermediate types of intru 
sive rocks examined by the writer contain albite or oligoclase-albite 
plagioclase feldspar, and albite is also of common occurrence among 
the schists and gneisses. This feature is of more than passing interest 
when considered in relation to the sodic character of the intrusive 
rock at the Treadwell mines, on Douglas Island, about 15 miles to 
the east. It is not unlikely that mineralization at these two locali 
ties took place at the same general period and had a similar origin.

CLAIMS OF ADMIRALTY-ALASKA GOLD MINING CO.

The Admiralty-Alaska Gold Mining Co. holds 52 claims, of which 
the principal ones are shown on the accompanying sketch map (PI. 
IV). These claims lie in two groups, a lower group on the low terrace 
leading back from the beach, and an upper group on the mountain 
slope to the southeast. In the lower group the principal lodes are 
the Tellurium, King Bee, Uncle Sam, and Lone Star; a number of 
smaller veins also occur. The upper group includes a large number 
of veins, among the most valuable of which are the Blanket lode, the 
veins on the several Heckler claims, including the Big lode and the 
Washington lode, the Devil Club lode, and the Patterson lode. Both 
the lower and the upper veins have been described adequately by 
Eakin, and no new work has been done on their surface outcrops in 
the meanwhile.

A tunnel is now being driven from the end of the tram line to pros 
pect the quartz veins of the upper group. This tunnel starts about 
a mile from the beach, at an elevation of about 250 feet, and is being 
driven S. 65° E. with the intention of crosscutting at depth the veins 
on the Lowhee No. 2, Mountain Kink, Pungle Up, Washington, and 
Heckler claims. Work was begun on this tunnel in the fall of 1918, 
and by midsummer of 1919 it had been driven about 800 feet. One 
drill is being used.

A compressor plant, with a capacity of 12 drills, has recently been 
installed. Water power under a head of 500 feet, delivered to the 
compressor in a 6-inch stream, is utilized. A sawmill has also been 
built. From 5 to 15 men were employed during the summer of 1919.

The tunnel is driven in a greenstone schist, which differs in char 
acter in different parts of the tunnel. At the face in 1919, about 
800 feet from the portal, it consists of a recrystallized rock, some 
what schistose in appearance, composed essentially of a mixture of 
zoisite and chloritic material, chiefly, pennine, together with con 
siderable quartz and some pistacite and titanite, and would be des 
ignated a zoisite-chlorite schist. The dip of the schist in the tunnel
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is in general away from the beach. About 400 feet from the portal 
a small ore body consisting of a sheared mixture of quartz and schist, 
with about 8 inches of milky quartz on the hanging wall, was inter 
sected. This vein and its accompanying zone of shearing is parallel 
with the cleavage of the schist. The sulphide minerals include 
pyrite, pyrrhotite, and a little chalcopyrite. The hanging wall was 
found to be a fine-grained igneous rock, with a pronounced flow 
structure, composed essentially of unaltered oligoclase-albite in tiny 
laths, forming a felty trachytic groundmass, and an interstitial 
filling of chloritic material, derived probably in part from rock glass. 
Some larger laths or phenocrysts of oligoclase-albite are partly 
altered to epidote and calcite. Secondary quartz, epidote, and cal- 
cite are present. This hanging-wall rock is a sodic trachyte.

No other quartz veins of any importance have so far been crosscut, 
but it is planned to continue the tunnel until the Heckler Blanket 
lode, the Big lode, and other veins that crop out on the Heckler 
group of claims are intersected. No accurate base map of the prop 
erty has been made, but it is estimated roughly by the writer that 
a 2,000-foot tunnel will be required to reach the Heckler Blanket 
vein, if the strike and dip shown at the outcrop continue below the 
surface to the level of the tunnel. The strike and dip of the Big 
lode are not sufficiently well known, owing to the lack of stripping 
at the outcrop, to justify a guess as to how far the tunnel will have 
to go to cut this large body of quartz. The vein crops out farther 
southeast than the Heckler Blanket vein, but the dip may be lower, 
thus partly or wholly compensating for the greater surface distance.

NOWELL-OTTEKSON CLAIMS.

The Nowell-Otterson group of claims lies southeast of the prop 
erty of the Admiralty-Alaska Gold Mining Co. and includes 19 claims 
stretching from Funter Bay to the top of the mountain to the south 
east. The general position of these claims is indicated on the accom 
panying sketch map (PL IV). A good trail has been built from the 
bay to the top of the mountain, making these claims easy of access.

On the Winona claim, at an elevation of 675 feet, a tunnel 64 feet 
long has been driven on two quartz seams, which strike about N. 
55° E., conformably with the country rock, and dip southeast. The 
upper of these seams is fairly persistent and ranges from 6 to 24 
inches in thickness; the lower seam is lenticular and discontinuous. 
The footwall is graphitic chlorite schist, and the hanging wall a 
quartz-mica schist. The quartz is iron stained and carries stringers 
of country rock. Some pyrite and pyrrhotite were seen in the quartz.

On the'Chatham claim, at an elevation of 1,050 feet, a tunnel has 
been driven 200 feet and crosscuts four thin quartz seams, from 2 to 
4 inches wide, which strike N. 45° E. and dip 45° NW., thus cutting
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almost directly across the structure of the country rock, a quartz- 
mica schist. The quartz carries pyrite, pyrrhotite, and gold.

To the east of the tunnel, on a small creek, several small quartz 
veins of similar character are exposed. A small shipment of ore 
(about 5 tons) from one of these veins, which ranges in thickness 
from 8 inches to 2 feet, was valued at $120 a ton, and a second sample 
at a later date ran $80 to the ton. At least 10 such small veins, most 
of 'them measurable in inches, are exposed in the creek. The quartz 
carries pyrite, pyrrhotite, and in places a little galena, in addition to 
the gold.

The vein of most interest on the Nowell-Ottersori group is the Big 
Thing lode, which crops out on the line between the Francis and 0. K. 
claims at an elevation of 3,100 feet and has been traced 800 feet to 
the north and over 1,500 feet to the south. The vein, which strikes 

1 about N. 20° W. and dips steeply to the east, lies parallel with the 
schistosity of the country rock. The hanging wall is a chlorite schist 
composed of chloritic material, quartz, calcite, and epidote. The 
footwall is a graphitic schist. On the line between the 0. K. and 
Francis claims about 20 feet of quartz is exposed, with a horse of 
schist in the center of the vein. The quartz is heavily iron stained 
and is mineralized by iron sulphides (pyrite and pyrrhotite), galena, 
and hematite. It is characteristic of these sulphides to be concen 
trated in pockety masses in the quartz. The owners aver that the 
average of assays so far made is about $5 to the ton in gold.

On the Two Shaft claim, about 1,800 feet north of the outcrop 
just described, at an elevation of about 3,050 feet, a vein of quartz 
from 15 to 25 feet thick crops out and is believed to be the continua 
tion of the Big Thing lode. The country rock here is a quartz-mica 
schist, and the vein strikes about N. 15° W. and dips steeply to the 
east, as at the other locality. The quartz is of the same general 
character as the quartz above described, but more galena is present, 
and some chalcopyrite was also seen. A good deal of free gold may 
be seen.with the naked eye, and it is apparent that some of this mate 
rial is high-grade ore.

Another vein, distinct from the Big Thing lode, also crops out on 
the Two Shaft claim, some distance west of the one just described, 
at an elevati'on of about 2,750 feet. This is a smaller vein of quartz, 
about 30 inches thick, striking N. 20° W. and dipping steeply to the 
east, which lies comfortably with the schist and is heavily impreg 
nated with sulphides. The quartz where unaffected by the mineral 
izing solutions is white and milky, but elsewhere it is heavily iron 
stained. Pyrite, galena, chalcopyrite, and specular hematite are 
found with the quartz. Green malachite staining and to a lesser 
extent blue azurite discoloration are apparent. An irregular body of 
calcite cuts transversely through the vein and appears to represent
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a later phase in the sequence of mineral deposition. This vein 
curries very little gold but is reported by the owners to give high 
assay results in silver and lead.

A number of other quartz veins crop out on this mountain in the 
vicinity of the 0. K., Two Shaft, and Summit claims, but little 
prospecting has been done on them, and therefore little is known of 
their character and extent. >

KETCHIKAN DISTRICT.

PRINCE OP WALES ISLAND.

SHAKAN MOLYBDENITE LODE.

A molybdenite lode was opened in 1917 by the Alaska Treadwell 
Mining Co., and development work has continued to the present time, 
although no ore has yet been shipped. This lode is about three- 
fourths of a mile south of Shakan, at an elevation of 600 feet, at the 
north end of Prince of Wales Island, on the east side of a small 
stream that enters Shakan Bay.

The country rock consists of tuffaceous sediments intruded by 
diorite. The lode is in diorite, which varies somewhat in character 
and composition but in general is composed of zonally grown plagio- 
clase feldspar, ranging from albite on the rims to bytownite in the 
centers of the crystals, and with an average composition perhaps of 
andesine; a small amount of orthoclase; considerable hornblende; 
and biotite, augite, iron oxides, and apatite. Being composed 
essentially of plagioclase feldspar and hornblende, this rock is classed 
as a hornblende diorite. Pegmatite is present in dikes and veins 
cutting the diorite and is in fact related genetically to the molyb 
denite in the lode. The pegmatite is composed essentially of 
orthoclase feldspar and quartz, with accessory sphene and small 
amounts of secondary sericite, chlorite, and epidote.

The vein at its maximum is 6 feet thick, with a strong, clean- 
breaking hanging wall and an indistinct footwall. It varies consider 
ably in strike and dip, as is shown by the crookedness of the main 
tunnel which follows the vein. The average strike is about N. 70° 
W. and the dip ranges from 10° to 25° S. Considerable faulting is 
apparent, particularly along the hanging wall, where in places the 
vein matter for 6 inches or more has been reduced to a fault gouge. 
Some of the best of the ore has been taken from this zone along the 
hanging wall. The gangue of the vein is partly quartz and partly 
pegmatitic material, and these two appear to grade into one another, 
indicating that at least a part of the quartz is of primary origin. 
The sulphide minerals in the gangue include molybdenite, pyrite, 
pyrrhotite, and chalcopyrite. The molybdenite is in some places 
scattered through the quartz and pegmatite and in others more or
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less concentrated, particularly in the gouge zone. Ifyrite and 
chalcopyrite are distributed throughout the gangue, but pyrrhotite 
is most often found in pockets or kidneys. The paragenesis of the 
sulphide minerals has not been deciphered.

A tunnel, now driven 360 feet, is the main underground develop 
ment work. At. 250 and 300 feet from the portal cross faults were 
met, the first striking N. 10° E. and the second N. 10° W., with 
offsets at both places. The molybdenite content of the vein becomes 
very low beyond the 300-foot point in the tunnel, and at this point 
the direction of the tunnel was changed to one somewhat south of 
the strike on the working hypothesis that the true vein at the 300- 
foot point has been replaced through faulting by a barren quartz 
vein. It is equally possible, however, that a molybdenite ore shoot 
in the vein has been terminated by the fault, and that the vein 
exposed beyond the fault is a barren zone of the same vein. In this 
event, further drifting on the vein or sinking an inclined shaft down 
the dip will afford the greater chance of discovering ore.

A tramway has been constructed from the portal of the tunnel 
across the small stream above mentioned and down the opposite 
side of the valley to tidewater. A small dock has also been built. 
All the mining has so far been done by hand, but in September, 1919, 
a compressor plant was at the dock awaiting installation. Six men, 
working in two shifts, were at work at the time of the writer's visit.

RUSH & BROWN MINE.

The Rush &. Brown mine, about half a mile west of Lake Ellen, 
at the head of Kasaan Bay, was the only copper mine in southeastern 
Alaska that was operated in 1919. The property includes two ore 
bodies that have been developed to a productive basis and a number 
of others that have not been explored. The larger of the two pro 
ductive ore bodies is a contact-metamorphic deposit of copper- 
bearing magnetite, and the smaller a fault-zone deposit, with chal 
copyrite as the chief sulphide. The former is of too low a grade to be 
worked at the present price of copper; but the latter carries a higher 
grade of copper ore and also considerable gold and silver, and in 
recent years mining has been confined to this deposit. Eight men 
were employed in the mine in 1919, and several others at the surface.

The contact-metamorphic deposit lies in contact rock between 
diorite and graywacke, trends about due east, and stands practically 
vertical, plunging perhaps at a high angle to the north. The ore 
has been exposed in a glory hole and numerous drifts from it to a 
depth of 140 feet, for a distance of about 200 feet, and shows a width 
ranging from 50 feet at the west end to 125 feet at the east end. The 
deposit, however, is irregular in outline and variable in ore content, 
owing to the inclusions of numerous horses of country rock. Both
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the ore and the country rock are much faulted, but in general the 
throw of the faults seems to be small. A series of lamprophyric dikes, 
chiefly sodic vogesites, cut directly across the magnetite and country 
rock, striking in general about north., These dikes appear to repre 
sent the latest phase of the igneous activity. The chief sulphides 
contained in the magnetite are chalcopyrite and pyrite, but they 
are so scattered that it is difficult to find copper ore of a commercial 
grade. The whole deposit of cupriferous magnetite, if mined com 
pletely, should yield not less than 0.5 per cent and possibly 1 per 
cent of copper. Such ore should sometime become of value, if 
worked for both its copper and its iron content.

About 160 feet north of the contact ore at the surface lies the 
shear-zone deposit, observations upon which show that the vein is 
irregular in attitude, ranging in strike from N. 65° E. to east and 
in dip from 45° to 60° S. If the strike is taken at N. 80° E. and the 
dip at 60° S., it appears that the shear zone should intersect the 
contact deposit at a vertical depth of about 280 feet from the 
surface, or about 325 feet measured down the slope. The inclined 
shaft down the vein on the shear zone has now been sunk 430 feet 
but without yet encountering the contact deposit. This may be 
due to faulting.

The deposit now being worked is a body of sheared graywacke 
and tuff, ranging in thickness from a few inches to 8 feet, lying 
between well-defined foot and hanging walls. The sulphide ore, 
chiefly chalcopyrite with some pyrite and pyrrhotite, occurs in lenses 
and reticulating veins and veinlets within the sheared material, 
more commonly nearer to the hanging wall than to the footwall. 
Some solid veins of chalcopyrite have been found, of which the 
largest so far mined has not exceeded 4 feet in thickness. The 
gangue material consists of crushed country rock, rather than gangue 
minerals such as \uartz or calcite. The two walls evidently repre 
sent the outer limits of movement, for they are slickensided, and the 
sheared and crushed vein material ends abruptly against them. 
Moreover, the ground outside the vein is firm, as indicated by the 
fact that no timbering is required in the drifts. As would be ex 
pected, ore is found in soft ground, where shearing and granulation 
have reached a maximum. There appears to have been little if any 
movement along the vein subsequent to ore deposition, but cross 
faulting is not uncommon. On the 200-foot level a well-marked 
fault, known as Murphy's slip, intersects the vein, offsetting it 25 
feet on this level. This fault strikes approximately north and dips 
50°-80° E., and has been traced 400 feet by tunnel. Faults similar 
in strike and dip may be seen on other levels, particularly west of the 
shaft, and appear to constitute a system of parallel faults formed
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subsequent to ore deposition. It seems likely that the dikes of 
vogesite previously mentioned were intruded along such fracture 
planes.

At several localities in the mine small deposits of cupriferous 
magnetite lead off from the vein, existing apparently as isolated 
outliers of the contact deposit near by and relating the two types of 
deposits genetically to the same agency the intrusive diorjte. 
Small ore shoots of commercial copper ore were found in some of these 
deposits and mined.

The mine is developed by levels at depths of 100, 200, 250, 300, 
350, and 400 feet.   A vertical shaft connects the 200-foot level with 
the surface, and a hoist operates a lift which handles either men or 
an ore car. The lower levels are reached by ladder down an inclined 
shaft that follows the vein; and ore from the lower levels is raised up 
this shaft on a skip. A moderate flow of water, about 50 gallons a 
minute, is raised by a pump from the lower levels to the 200-foot 
level, whence it goes into a sump and is picked up by another pump 
and hoisted to the surface.

All mining and development work so far has been done by hand 
mining, but a new Ingersoll-Rand compressor, with a capacity of 
four drills, has been partly installed and should soon be ready for use. 
A small boiler of about 50 horsepower, operated on wood, now sup 
plies all the power that is needed; but a larger boiler is being installed 
to run the compressor. The output of the mine should be materially 
increased by the use of power drills. The ore is transported by a 
small locomotive and cars over a narrow-gage railroad to tidewater, 
a distance of about 2 miles.

SALT CHUCK MINE. N '

The Salt Chuck mine, formerly known as the Goodro mine, is about 
half a mile northeast of Lake Ellen and at an equal distance from the 
head of the Salt Chuck, at the head of Kasaan Bay. Mining was 
begun originally on what was considered to be a low-grade copper 
deposit, but subsequently it was discovered that the ore was of more 
value for its content of platinum metals than for its copper, so that 
now this mine is more properly described as a palladium-copper mine. 
It has been operated continuously since 1917, and in 1919 it employed 
about 16 men.

The lode crops out at an elevation of- 400 feet, upon a little knoll 
rising from one of the rounded ridges characteristic of this glaciated 
area. A few other surface outcrops have been found near by, but 
the general surficial configuration of the mineralized zone has not been 
determined, owing in part to the timber and dense vegetation of the 
surrounding area, but particularly to the irregular distribution of the 
mineralization, which gives no clue as a guide in prospecting. The
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ore zone, however, or the zone within which the discovery of ore 
shoots may be expected, is believed to be at least 250 feet wide and 
is thought to extend in a direction about N. 75° W.

This deposit, unlike most of the other commercial ore deposits of 
Kasaan Peninsula, occurs in an area of coarse-gr,ained intrusive rock, 
which has been mapped by Wright 5 under the general designation 
granitic intrusives. Such intrusive rocks invade the Paleozoic 
sedimentary rocks of Kasaan Peninsula at many localities, occurring 
as small and large bodies of varying petrographic character. The 
normal type of these rocks is a diorite, low in quartz and orthoclase, 
but numerous other facies have been evolved by magnetic differenti 
ation. In the .acidic differentiates low potassium and high soda 
content expresses itself through the formation of sodic granite and 
syenite, the chief feldspar of which is albite, in place of orthoclase, the 
normal type in such rocks. Much diversification is apparent among 
the basic types of differentiated rocks, although few of these have 
been described in any detail. This differentiation is well illustrated 
at the Salt Chuck mine, where the country rock is in general a pyrox- 
enite, with gabbroic and gabbro-pegmatitic phases. Wright referred 
to the country rock at the Salt Chuck mine as a gabbro, but in his 
petrographic description he showed clearly that the plagioclase feld 
spar constitutes only from 5 to 10 per cent of the rock. It seems 
better, therefore, to designate the intrusive rock at the mine pyroxe- 
nite, remembering, however, the gradual transition to the true 
gabbroic intrusives in this vicinity. The chief rock-forming mineral 
is augite, and the subordinate constituents are biotite, iron oxides, 
plagioclase, apatite, and titanite, though not all of these are invariably 
present in any one specimen. Biotite in particular is variable in 
distribution, and much of it occurs as large splendent crystals. The 
pyroxene and plagioclase are in places much altered, the alternation 
resulting in the development of rocks rich in epidote and in chloritic 
and sericitic material.

The ore minerals consist of copper sulphides, distributed in grainy 
and small patches as ore shoots in the pyroxenite. Bornite is the 
chief copper mineral, but a small proportion of chalcopyrite also 
occurs locally. Chalcocite and covellite are both present, as alteration 
products of the bornite and also of the chalcopyrite. Finely dis 
seminated chalcocite and native copper have been reported by Knopf 8 
as occurring in some drifts about halfway between the upper and 
lower tunnels, leading from a connecting winze. Practically no 
gangue minerals are found with the ore. In addition to copper, 
gold, silver, palladium, and platinum are recovered.  

s Wright, C. W., Geology and ore deposits of Copper Mountain and Kasaan Peninsula, Alaska: U. S. GeoL 
Survey Prof. Paper 87, p. 73,1915. 

« Knopf, Adolph, Mining in southeastern Alaska, 1910: U. S. Geol. Survey Bull. 480, p. 101,1911.
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The metallic content of the Salt Chuck ores was shown in a table 
of analyses by Campbell, 7 and this table, with the addition of three 
determinations of concentrates, is given below.

Metallic content of Salt Chuck ores. 

(Copper in per cent; other metals in ounces to the ton.]

150-foot level........................................

Gabbro ..............................................
Chalcopyrite .........................................

Concentrates (Eng. and Min. Jour., Sept. 27, 1919) ... 
Concentrates. ... .....................................
Concentrates. ........................................

Copper.

  1.92
1.08
1.28

1.427

.06
27.66

43.81
36.96

39.41

40.06

Gold.

0.07
.07
.05

.063

.01

.11

1.17
1.27

1.20

1.213

Silver.

0.17
.24
.24

.217

.10
2.08

4.60
6.10

5.18

5.293

Plati 
num.

0.

1.

3.
0.10 
.04
.04

3.

Palla 
dium.

41
18
17

253

01
01

54
2.93 
2.56
3.38

147

From these data it is possible to estimate the percentage recovery 
of the precious metals in the concentrates. If the concentrates 
average 40.06 per cent of copper each ton of concentrate will contain 
801.2 pounds of copper. Then, as the average copper content of the 
ore is 1.427 per cent, each ton of ore contains 28.54 pounds of copper; 
and the number of tons of ore used to produce 1 ton of concentrates, 
on the assumption of a copper recovery of 100 per cent, would be 
801.2 -f- 28.54 = 28.07 tons. The recovery of gold, silver, and platinum 
metals in ounces, per ton is obtained by dividing their respective fig 
ures in the "average of concentrates." by 28.07; and the ratio of the 
resulting quantities to the corresponding quantities given in the 
"average of ore analyses" yields the percentage of recovery for the 
precious metals in terms of the assumed 100 per cent recovery of 
copper that is, gold 68 per cent, silver 87 per cent, and platinum 
metals 44 per cent. The exact percentages of precious metals re 
covered are obtained by multiplying these computed percentages by 
the true recovery of copper.

On reducing the copper percentage to troy ounces per ton and 
comparing the result with the figures for the precious metals, it ap 
pears that the ratio of the copper to the gold, silver, and platinum 
metals is 6,607,1,918, and 1,645 to 1 respectively, and that the ratio of 
the gold to the silver and platinum metals is roughly 1 to 3 and 4 
respectively. Of course, an average of three assays affords no basis 
for any exact deductions, but nevertheless these figures are useful 
in giving a general idea of the occurrence of these metals.

i Campbell, D. G., Palladium in Alaska lode deposits: Min. and Sci. Press, vol. 119, pp. 520-522,1919.
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A little free gold may be seen in some of the ore, but the disparity 
between the recovery of gold and the recovery of platinum metals 
leads to the belief that a considerable part of the gold is chemically 
combined or mechanically held with sulphides. The high content 
of silver relative, to gold indicates an additional source of silver 
besides that alloyed with gold, and the high silver recovery indicates 
that the silver is present as some silver or copper-silver mineral, 
probably a sulphide or sulpho-salt, which is highly adapted to the 
flotation process. Possibly it occurs in both these forms. The 
high content but low recovery of platinum metals, when considered 
in the light of the known relationship between copper and platinum 
metals in these ores, indicates that the larger part of the platinum 
metals are held mechanically by the copper minerals and are liberated 
in the ball mill. The ratio of palladium to platinum appears to vary 
considerably but is believed to average about 50 to 1.

The analysis of the chalcopyrite is also of some interest. Gold, 
silver, and platinum metals are found in the chalcopyrite, and al 
though this fact does not permit any inferences as to the state of 
existence of the precious metals, it serves partly to corroborate the 
nfluences above drasvn. The ratio of gold to silver to platinum 
metals in the chalcopyrite is about 1 to 19 to 9, whereas in the average 
of ore analyses it is 1 to 3 to 4. The higher ratio of silver to gold in 
the chalcopyrite analysis is probably due in part to the lower con 
tent of gold in the chalcopyrite than in average ores, owing to the 
presence of a certain percentage of free gold in the country rock; 
but probably it is due more largely to the higher content of silver in 
the chalcopyrite, as a result of the presence of, intergrown silver or 
copper-silver sulphides. The higher ratio of platinum metals to 
gold in the chalcopyrite analysis is interpreted as evidence that 
more of the platinum metals are associated with the copper minerals 
than occur free in the country rock, thus corroborating the relation 
ship that appears to exist between the copper and platinum metals 
in the mine. The analyses above given show from 0.13 to 0.21 
ounce of platinum metals to the ton for each 1 per cent of copper; 
the lower figure is more probably representative of the average.

The mode of formation of this deposit and the distribution of the 
ore present some puzzling features. The country rock, though, 
mainly pyroxenite, shows gabbroic and gabbro-pegmatitic phases, 
and at the west end of the glory hole a basic dike 4 feet thick cuts the 
pyroxenitG. Considerable epidote also occurs, in part replacing the 
minerals of the country rock and in part as traversing veinlets. The 
ore is evidently later than the dike, for a bornite-chalcopyrite ore 
shoot cuts directly across the dike. The country rock is much frac 
tured, but there is no particular system to the fractures, and no
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large displacements. The general trend of the zone of the fractured 
and faulted rock, however, is believed to be about N. 75° W.

At first sight the bornite and chalcopyrite may be regarded as ores 
segregated from the gabbro mass. The copper minerals do not ap 
pear' to follow the larger fracture planes to the extent that might be 
expected in an ore deposited from circulating waters. The Ore occurs 
in shoots, which appear more or less independent of the rock frac 
tures, and the bornite is found as disseminated particles within these 
shoots, some of it in massive country rock at some distance from any 
apparent openings. Also, free gold was observed which had been 
drawn out and elongated by faulting subsequent to its deposition, 
showing that at least some of the fracturing movements occurred 
after the deposition of the ore. On the other hand, some of the copper 
ore, particularly the chalcopyrite, lies along the fractures in such a 
manner as to show clearly that it entered the rocks and was deposited 
subsequent to the fracturing. Moreover, where the bornite occurs 
in massive, unfractured pyroxenite, the rock-forming minerals of the 
pyroxenite are noticeably altered, chiefly to epidote, with less chlo- 
ritic material; and the degree of this alteration appears to be a func 
tion of the amount of ore present. Finally, the texture of the ore as 
seen under the microscope belies the appearance of primary character 
which is seen in hand specimens. The country rock contains many 
minute cracks, adequate for circulating ore solutions, and the ore 
itself shows that it has entered the rock in this manner and replaced 
the rock minerals. Hence, though all the details of the ore deposition 
can not be explained, it seems certain that this is at least an epigenetic 
deposit that is, it was formed later than the containing country 
rock.

The presence of chalcocite, covellite, and native copper point 
unmistakably to enrichment, due to the action of meteoric waters 
working downward from the surface. The chalcocite and native 
copper observed by Knopf 8 were at a depth of about 200 feet below 
the surface and shows that enrichment has occurred at least to this 
depth. This is rather remarkable for southeastern Alaska, for it has 
generally been believed that in that region the recent glaciation had 
removed the zone of oxidation and practically all of the secondary 
sulphide zone. It would be of interest to know whether this super- 
gene enrichment is a remnant representing a preglacial secondary 
sulphide zone, or whether it has occurred in postglacial time. In 
either case the theoretical conclusion is that the -ore will be found to 
become leaner with depth, but it is doubtful if this feature will prove 
of much economic importance, as the percentage of secondary sul 
phides appears to be relatively small.

8 Knqpf, Adolph, Mining In southeastern Alaska, 1910: U. S. Geol. Survey Bull. 480, p. 101,1911.
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The Salt Chuck ore deposit has been developed at the surface by a 
small glory hole and an open cut almost adjoining it on the east, and 
underground by a tunnel 300 feet long which at'its face opens upward 
through a stope into the glory hole. Near the face of this tunnel a 
winze has been sunk 200 feet, connecting with a new lower tunnel, 
and the winze has been continued upward as a raise for 9.0 feet. A 
tram 2,200 feet long has heretofore been used to transport ore from 
the mine to the mill. The new lower tunnel, 1,225 feet long, has now 
been completed and will be used as the main oreway.

Ore is now being taken from the stope that connects the upper 
tunnel with the glory hole. One of the difficulties of mining opera 
tions at this property is the irregular distribution of ore stopes. 
There are practically no data on which to base prospecting, for there 
is no vein or well-defined shear zone, and the stppes occur seemingly 
at random. TJiere is a limit to the mineralized zone, which probably 
coincides with the limit of the faulted and fractured area of peridotite, 
but this is neither sufficiently definite nor sufficiently circumscribed 
to be of value in laying out the mine. That such a limit exists is 
shown in the new lower tunnel, which is 1,225 feet long and in which 
no ore was seen until the tunnel had been driven 990 feet. The 
horizontal sequence in this tunnel from the portal inward is as follows:

Sequence in lower tunnel of Salt Chuck "mine.
Feet.

Barren country rock............................................. 990
Zone of disseminated bornite...................................... 15
Barren country rock............................................. 15
Zone of disseminated bornite...................................... 30
Barren country rock............................................. 170
Zone of disseminated ore, chiefly chalcopyrite, subordinately bornite 5

It is not known in what manner the ore zones shown are cut by the 
tunnel, and the thicknesses given, therefore, may or may not repre 
sent true cross sections of the shoots.

The ore is reduced in a concentration and flotation plant on the 
property. Power for the mill and mine is generated partly by water 
and partly by means of a 75-horsepower Fairbanks-Morse semi- 
Diesel engine. Water is taken from a 31-acre lake and delivered to 
the wheels in a 10-inch stream, under a head of 179 feet; and when 
the supply is adequate, 220 horsepower is generated by this means. 
The supply of water, however, is usually inadequate, and the engine 
has to be run much of the tune. This constitutes one serious handi 
cap to economical mining.

Ore is delivered at the mill into a 175-ton storage bin, from which it 
goes through two sets of jaw crushers and is reduced to about 2-inch 
size. This material is then dumped into a 75-ton bin, whence it is 
fed automatically to a Worthington ball mill, with a rated capacity 
of 60 tons in 24 hours. Final grinding is at present accomplished by
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this operation, but the ball mill is overtaxed, and it is planned to in 
troduce rolls between the crushers and the ball mill, reducing the 
product to IJ-inch size before delivery to the mill. This will be a 
great improvement. The pulp from the ball mill goes to a classifier, 
from which the oversize is conveyed back by a scraper belt to a 
trommel, while the fines flow off and are raised by a bucket elevator 
belt to the flotation cells. The oversize from the trommel goes back 
to the ball mill, and the undersize to a Biester-Overstrong concentrat 
ing table. The flotation plant consists of five cells, in which are used 
mixtures of oil of pine, pine tar, creosote, and coal tar. About 90 
per cent of the ore is caught in the first two cells. From these the 
concentrate goes to Callow cones, where it is largely dewatered. Final 
drying is accomplished in filter presses, where the moisture is drawn 
off by compressed-air suction. A shipping product containing only 
10 per cent of moisture is said to be produced.

DUNTON MINE.

The Dunton mine, the property of the Dunton Gold Mining Co., 
is on Harris Creek about 2 miles from the post office of Hollis, at the 
upper limit of high tide. Harris Creek is navigable for small boats 
at high tide up to the mine. This property lies at the south end of a 
zone of mineralization, which extends somewhat east of north for 
4 or 5 miles, reaching some distance north of May-be-so Creek. The 
Dunton property includes two claims along this mineralized zone.

The country rock in this vicinity, according to Chapin,9 consists 
of "a complex assemblage of igneous and sedimentary rocks. The 
bedded rocks include tuff, breccia, schist, limestone, black slate, 
argillite, and graywacke and are cut by a large boss of quartz diorite 
and associated porphyritic dikes." The country rock at the mine 
is a graphitic slate, which ranges in strike from east to N. 30° W., 
averaging perhaps N. 30° E., and dips 12°-35° SE. The slate is 
much faulted and slickensided, but the displacements are for the 
most part parallel with the rock structure. The highly graphitic 
character of the slate is particularly evident along the slickensided 
surfaces. Fine-grained dike rocks, in places porphyritic, also intrude 
the country rock more commonly parallel with the structure of the 
slate than otherwise.

The mineralized zone on which the Dunton mine is located extends 
about 2 miles to the northeast and then changes in trend or joins 
another zone which extends northward to May-be-so Creek. The 
northeastward-trending zone ends at the Hollis group of claims, 
and the northward-trending zone, which begins at that point, includes 
the Crackerjack and Eeady Bullion lodes, to the north, although these

8 Chapin, Theodore, Mining developments in the Ketchikan district, 1917: U. S. Geol. Survey Bull.692, 
p. 87,1919.
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two lodes appear to be separate veins. According to Chapin 10 three 
veins, known as the lower, middle, and upper veins, are recognized at 
the surface in this mineralized zone. "These are approximately 
parallel and form a lode system following intrusive porphyry dikes." 
The vein that is mined at the Dunton mine is the upper vein. A 
10-inch quartz seam lies 15 feet below this, and a barren quartz vein 
lies 150 feet lower.

The Dunton lode consists of a number of quartz stringers which 
form a mineralized zone in and conformable with the slate. The 
thickness averages about 7 feet, though increasing locally to 12 feet. 
The individual quartz stringers range in thickness from a few inches 
up to 1 or 2 feet. Much faulting has taken place parallel with the 
vein, crushing and slickensiding the ore and country rock but causing 
no apparent displacement. Dikes run parallel with the vein, more 
commonly on the hanging than on the footwall side, but here and 
there cutting across the lode. Many of these dikes are mineralized 
with pyrite, but they do not constitute minable ore. They have 
been greatly altered to secondary products, and the original petro- 
graphic character could not be inferred. The vein pitches on the 
average about 28° SE.

The quartz is mineralized by auriferous pyrite, gold, and a little 
galena. Good ore occurs in shoots, which appear to be localized in 
parts of the vein where the dip is lowest. The ore is best where 
pyrite is most abundant. Locally the slaty country rock carries 
some gold, particularly where it is pyritized. About 75 per cent of 
the gold is free, and the concentrates consist almost wholly, of pyrite. 
Taken as a whole, the quartz and mineralized country rock, which 
together form the ore, would be classed as a low-grade gold ore, but 
only ore from the richer shoots is mined. This gives a higher-grade 
ore but limits the available tonnage.

The mine is developed by an adit 364. feet long, which follows 
down the dip of the vein. Four drifts a short one at 70 feet, 
another at 100 feet, a third at 180 feet, and the fourth at 250 feet  
constitute the chief development work. The ore is reduced by a 
5-stamp Chalmers & Williams mill, with plates and concentrating 
table, operated by three vertical turbines generating together 90 
horsepower. The mill has a capacity of 12 tons a day. Water is 
brought from Harris Creek through a 250-foot flume and delivered 
with a head of 13 feet.

1° Chapin, Theodore, op. cit., p. 88.



NOTES ON THE SALMON-UNUK RIVER REGION.

Compiled by J. B. MEETIE, Jr.

INTRODUCTION.

The Salmon-Unuk River region, in southeastern Alaska, is a trapezi- 
form area of about 1,800 square miles, lying between parallels 55° 50' 
and 56° 30' north latitude and meridians 129° 50' and 131° 10' west 
longitude. The international boundary between Alaska and British 
Columbia, extending in a general northwesterly direction along the 
crest of the Coast Range, delimits the area on the northeast. This 
district is adjacent to tidewater, reaching Behm Canal on the south 
west side and Portland Canal on the southeast side. On account 
of mining activity in the vicinity of Portland Canal, the southeastern 
part is referred to by Americans as the Portland Canal district and 
by Canadians as the Portland Canal mining division.

This portion of southeastern Alaska, along the international 
boundary and adjacent to the intrusive rocks on the Coast Range, 
has been recognized for years as favorable for the occurrence of 
mineral deposits, and in the last 22 years numerous more or less 
promising deposits have been discovered and located. The present 
renewal of public interest in this part of Alaska and British Columbia 
is due mainly to the recent successful development of some of these 
deposits at the head of Portland Canal, on the Canadian side of the 
boundary, and the promise which such development holds/ forth for 
the subsequent exploitation of similar deposits that lie along this 
same zone of mineralization.

A considerable amount of topographic and geologic work, both 
American and Canadian, has been done in this district and in the 
area adjoining it. The first and most essential preliminary require 
ment that is, a topographic map was prepared by the Canadian 
Boundary Commission in 1902, in connection with the accurate 
location of the international boundary; and in 1910 a topographic 
map of the Portland Canal mining area (map 50 A) was prepared 
by the Geological Survey of Canada. The later map covers mainly 
the area drained by Bear River, one of the headwater tributaries 
of Portland Canal. The accompanying base map (PL V) is com 
piled mainly from these two sources. A new map of this area is soon 
to be issued by the International Boundary Commission.

7230° 21 Bull. 714  9 129
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The principal publications by workers in the United States Geo 
logical Survey that have a bearing on the geology and mineralization 
of the Salmon-Unuk River district are as follows, named in chrono 
logic order.

Brooks, A. H., Preliminary report on the Ketchikan mining district, Alaska: U. S. 
Geol. Survey Prof. Paper 1,1902.

Wright, F. E., The Unuk River mining region of British Columbia: Canada Geol. 
Survey Summary Rept. for 1905, Ottawa, 1906.

Wright, F. E., and C. W., The Ketchikan and Wrangell mining districts, Alaska: 
U. S. .Geol. Survey Bull. 347,1908.

Chapin, Theodore, Mining developments in southeastern Alaska in 1915: U. S. 
Geol. Survey Bull. 642, pp. 94-98,1916.

The Skeena and Portland Canal mining divisions include tha t part 
of the Salmon-Unuk River region that lies in British Columbia. 
Notes on the progress of mining in these divisions have been published 
annually for a number of years by the British Columbia Bureau ol 
Mines. The latest o± these reports dealing with the valley ol Salmon 
River are as follows:

Clothier, G. A., Portland Canal mining division: British Columbia Bur. Mines 
Ann. Rept. for 1917, pp. F68-r73, 1918. 

Jack, P. S., Portland Canal mining division: Idem, p. F84. 
Clothier, G. A., Portland Canal mining division: Idem for 1918, pp. K80-K83,1919.

Investigations have also been carried on by the Geological Survey 
of Canada in these mining divisions, and this work is still in progress. 
Four reports have so far been published, and a fifth is in course of 
publication. The published reports are as follows:

c
McConnell, R. G., Portland Canal district, British Columbia: Canada Geol. Survey 

Summary Rept. for 1909, pp. 59-89, 1910.
McConnell, R. G., Salmon River district, British Columbia: Idem for 1911, pp. 

50-56,1912.
McConnell, R. G., Portland Canal district, British Columbia: Idem, pp. 56-71.
McConnell, R. G., Portions of Portland Canal and Skeena mining divisions, Skeena 

districts, British Columbia: Canada Geol. Survey Mem. 32,1913.

The last named of these four publications is essentially a compila 
tion from the three earlier summary reports.

The present report represents no original work whatever on the part 
of the writer. It is essentially a brief compilation of the work of 
earlier American and Canadian workers, prepared to meet the de 
mand for a statement of the available information on the area be-, 
ginning at Portland Canal and extending northwestward. The only 
qualification of the writer for the preparation of such a statement is 
a general familiarity with the country gained by geologic field work 
in southeastern Alaska. The latest work by the United States Geo 
logical Survey was done in the Portland Canal district by Theodore 
Chapin in 1915, and his report is cited above.
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PHYSICAL AND ECONOMIC GEOGRAPHY.

BELIEF.

The Salmon-Unuk River region belongs in large part to the Coast 
Range province of southeastern Alaska and is therefore an area of 
considerable relief. The area included in this report extends from 
tidewater at Behm and Portland canals to the crest of the Coast 
Range and therefore lies mainly in the western half of the Coast 
Range. The r'ange in this area is about 100 miles wide and has 
rather poorly defined crest line. Many of the peaks of the range 
attain elevations of 6,OOQ to 9,000 feet, but within this area none 
exceed 8,000 feet. The mountain summits are more uniform in 
elevation in this western portion of the range, within the area of 
granitic rocks, than on the east side, where argillites and greenstones 
occur.

Some of the larger streams in this vicinity, such as Stikine, Nass, 
and Skeena rivers, cut completely through the Coast Range, and the 
smaller streams are in general deeply incised, resulting in the devel 
opment of a marked relief. Thus Unuk River at the international 
boundary flows at an elevation of 600 feet above sea level, and a peak 
a short distance northwest rises to 6,200 feet. Similarly, Salmon 
and Bear rivers have their upper basins adjacent to mountains of 
7,000 to 8,000 feet in elevation arid reach tidewater within a distance 
of about 15 miles.

In addition to marked relief, this area is further characterized by 
very precipitous slopes, caused mainly by intense glaciation. The 
higher peaks are sharp and serrated, owing to crest-line sapping by 
the glaciers. Below 5,500 feet the hills were overridden by flowing 
ice and the crests are smooth and rounded, but the valley walls have 
been oversteepened by glacial scouring and are everywhere very pre 
cipitous and in places sheer, unscalable cliffs.

DRAINAGE..

The principal streams that drain this area, named in order from 
northwest to southeast, are Blue, Unuk, Leduc, Chickamin, Salmon, 
and Bear rivers. Of these, Blue River is tributary to the Unuk and 
Leduc River to the Chickamin. Unuk River enters Burroughs Bay, 
an inlet from Behm Canal, and Chickamin River enters Behm Canal. 
Salmon and Bear rivers enter Portland Canal at its head. Both 
Unuk and Chickamin rivers rise within the Coast Range and flow 
through more or less canyon-like valleys in their upper courses. In 
their lower courses, however, the valleys of these two streams broaden 
out and are characterized by wide, gravel-covered bottoms. At the 
head of Unuk River, about 60 miles from Burroughs Bay, a narrow 
divide leads over to a.branch of Iskoot River, through the valley of 
which it is possible to enter the inland plateau of British Columbia.
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Salmon and Bear rivers, though shorter than the Unuk and Chicka- 
min, are of the same general character. Salmon River heads in Sal 
mon Glacier and flows 13 miles to Portland Canal. Its principal 
tributaries are Texas Creek from the west and Cascade Creek from 
the north. Big Missouri Ridge, on which are some of the chief mining 
properties of the district, lies between Cascade Creek and Salmon 
Glacier, and Bear River Ridge is the divide between Bear and Salmon 
rivers.

Bear River is a swift mountain stream .about 18 miles in length 
that enters the upper end of Portland Canal. It heads against 
Strohn Creek, a tributary of Nass River, in a low pass comparable 
with the pass at the head of Unuk River.

GLACIERS.

The upland areas of this region are covered with snow above an 
elevation of about 5,000 feet, and these snow fields form the reser 
voir or collecting ground for numerous glaciers that extend down into 
the valleys. At least one-fourth of the region here described is thus 
covered with snow and ice. The glaciers are of the valley or alpine 
type, and few of them extend far down into the valley bottoms. 
Practically all the major streams head against the terminals of these 
ice lobes. This present condition of alpine glaciation is an aftermath 
of the greater piedmont glaciers which at an earlier period covered 
all the mountains of this area and formed a continuous sheet of flow 
ing ice that extended from sea level up to an elevation of about 5,500 
feet.

CLIMATE.

This region has the characteristically wet climate of the western 
flank of the Coast Range, though the precipitation is not so great as 
at some other localities in southeastern Alaska, being probably 
about 100 inches a year. The summer climate is cool, with con 
siderable rainfall, and the least precipitation occurs late in the 
spring and early in the summer. The winter climate is comparable 
with that of Juneau, and the thermometer seldom falls below zero. 
Snow falls in the valleys from November to March.   Snowslides 
from the steep slopes are of common occurrence late in the winter 
and in the spring.

TIMBER AND VEGETATION.

The region is heavily forested up to an elevation of about 3,500 
feet, and stunted timber grows in places 1,000 feet higher. In the 
valley bottoms, where the best timber is found for mining purposes, 
hemlock is the most abundant as well as the most valuable tree and 
furnishes good timber for mining and structural uses. Sitka spruce 
and cottonwood are also well represented in the valleys. Balsam 
and mountain hemlock are more abundant on the higher slopes. In
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addition to trees, a thick mantle of other vegetation, including moss 
and brush of several varieties, covers the bedrock exposures, except 
at high altitudes and on unscalable cliffs. This mantle makes pros 
pecting difficult and accounts in part for the slow development of 
the mining resources.

WATER POWER.

Water powers should be available at many localities in this region, 
owing to the large size and steep gradients of the streams. In summer, 
as is the general rule in an area of high precipitation, with streams 
fed by melting snow and ice, water is usually plentiful. In winter, 
however, the supply is much less, for the precipitation is in the form 
of snow, and glacial melting is at a minimum. Careful measurements 
of the minimum run-off in winter should precede the establishment 
of power plants. Two power, plants have already been established 
in Canadian territory, on Glacier and Lydden creeks, tributaries of 
Bear River.

SETTLEMENTS.

The two important settlements are Stewart and Hyder, the former 
in' Canadian and the latter in American territory. Stewart, the 
distributing point for the Canadian part of the mining district, is 
at the head of Portland Canal, at the mouth of and on the west side 
of Bear River. It had a population of about 250 people in the fall 
of 1919. Hyder, the American distributing point, is about 2 miles 
from Stewart, at the mouth of and on the east side of Salmon River. 
In the fall of 1919' it was said to consist of 30 to 40 houses and was 
supplied with a wharf.

MEANS OF COMMUNICATION.

Hyder and Stewart, being on tidewater, are connected by ^team- 
ship and gas-boat service with Prince Rupert and Ketchikan. A 
railroad starting from Stewart has been built up Bear River for a 
distance of about 12 miles, and a wagon road has also been con 
structed up the Bear River valley. Another wagon road has been 
built up the east side of Salmon River from Hyder for 11 miles, and a 
trail continues up onto the ridge between Salmon Glacier and Cascade 
Creek as far as the Big Missouri mine, a distance from Hyder of about 
20 miles. A good wagon road has been built from Elevenmile up 
to the Premier mine, a distance of 5 miles. Another good road con 
necting Stewart and Hyder is nearing completion. During the 
summer of 1920 a road will probably be built from Elevenmile up 
Big Missouri Ridge. The Salmon River road is the only feasible 
means of egress from the Canadian mining properties along the west 
side of Bear River and on Big Missouri Ridge.

Another means of entrance to this region is by way of Unuk 
River. In 1905 a wagon road was built up Unuk River for a dis-
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tance of 42 miles to a mining prospect, but portions of the road 
are now washed out.

GEOLOGY. 

SALIENT FEATURES.

Little geologic work has been done in the American part of the 
Salmon-Unuk River region, chiefly because the rocks are mainly 
intrusive and afford little information regarding the geologic history 
of the region. On the Canadian side, however, a considerable 
amount of geologic study and mapping has been accomplished, 
chiefly by R. G. McConnell, of the Geological Survey of Canada, 
whose reports are listed on page 130. Subsequent work has been 
done by J. J. O'Neill, of the same organization, but the results of 
his investigations have not yet been published. The writer has 
merely compiled a condensed summary of the geology, so far as 
known at present.

The Coast Range batholith of granitic rocks is bordered on the 
east in the vicinity of Portland Canal by two series of sedimentary 
rocks, mainly of argillaceous character, between which lies a vol 
canic complex of massive and fragmental igneous rocks, usually of 
greenstone habit. All three of these formations are cut by intru 
sive rocks. At some localities Tertiary lavas are also present. 
Overlying the hard rocks are surficial deposits of alluvial, estuarine, 
and glacial origin. These six rock units, named in order from oldest 
to youngest, are the Bitter Creek formation, the Bear River formation, 
the Nass formation, the granitic rocks of the Coast Range, the Tertiary 
lavas, and the surficial deposits. The Bear River formation is a 
complex of volcanic rocks, in which has occurred the mineralization 
on Bear River and Big Missouri ridges, where mining developments 
are now progressing so rapidly.

BITTER CREEK FORMATION.

In the vicinity of Portland Canal the Bitter Creek formation is not 
known to occur west of Bear River, and therefore it will probably not 
be seen along the international boundary, where present mining in 
terest centers. The formation consists mainly of argillite, which in 
places has developed a slaty cleavage, usually parallel with the 
original bedding planes. Some beds of much altered greenstone of 
tuffaceous origin and small nonpersistent beds of crystalline lime 
stone are interstratified with the argillite at certain localities. This 
series of rocks as exposed east of Bear River dips southwestward under 
the other formations and is considered older. These rocks are either 
Paleozoic or Mesozoic; their exact age is not known. In the valleys 
of Glacier and Bitter creeks, eastern tributaries of Bear River, 
quartz veins and other mineralized zones are present in the Bitter 
Creek formation.



NOTES ON THE SALMON-UNUK RIVER REGION. 135

The upper 25 or 30 miles of Unuk River drains a schist-argillite 
belt, which begins about 4 miles upstream from the international 
boundary and is probably, at least in part, the equivalent of the Bit 
ter Creek formation as known east of Bear River. It is likely that 
the schistose members in this belt have been developed by dynamic 
metamorphism caused by the intrusion of the Coast Range batho- 
lith. This belt of argillite appears to parallel the granite of the east 
from British Columbia to Skagway, and is characterized along its 
whole extent by the occurrence here and there of silver and gold 
bearing veins in the vicinity of the granitic rocks. Placer gold and 
lode deposits of silver, gold, and lead have been found in the upper 
valley of Unuk River, on the Canadian side of the boundary.

At least two narrow bands of schist cross Unuk River below the 
international boundary, and a somewhat wider band follows along 
the east side of Behm Canal. These schistose rocks are believed 
to represent metamorphosed phases of the sedimentary series of 
rocks east of the Coast Range batholith.

BEAR RIVER FORMATION.

Overlying the Bitter Creek formation is the Bear River formation, 
which crops out along the east side of Salmon River in Alaska and 
continues northeastward into British Columbia. This formation is 
the main country rock of the Salmon River valley, where a number 
of promising mining properties are situated. It is a complex made 
up chiefly of massive and tuffaceous volcanic rocks. The massive 
rocks are in general of andesitic nature and are called porphyrites. 
In general they are porphyritic, though this feature is not noticeable 
in all hand specimens, and they show a flow structure in many thin 
sections. Plagioclase feldspar in two generations is the chief con 
stituent and is accompanied by subordinate amounts of augite or 
hornblende, iron oxides, and apatite. Secondary minerals, includ 
ing chlorite, calcite, epidote, leucoxene, and hematite, are suffi 
ciently common to impart to the rocks as a whole a greenstone habit. 
The fragmental rocks consist of tuff, volcanic breccias, and agglom 
erates and evidently indicate that sedimentation played a consid 
erable part in the formation of this complex. This inference is 
further borne out by the presence of some thin intercalated beds of 
argillite.

Along the east side of Salmon Creek, in American territory, where 
this series of rocks abuts against the granite of the Coast Range, the 
greenstones are intensely sheared and metamorphosed and have 
developed into coarse greenish and grayish schists, in which the 
schistosity roughly parallels the greenstone-granite contact. The 
rocks dip steeply toward the granite, and in general the metamor 
phism increases in intensity in that direction.
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NASS FORMATION.

Little need be said of the group of rocks that constitute the Nass 
formation, for they are not known to occur in Alaska and have not 
been found to be mineralized. Like the Bitter Creek formation, the 
Nass consists of a thick series of argillite, with some coarse clastic 
beds. In the upper Salmon River valley, within ^British Columbia, 
isolated bodies of such rocks overlie the Bear River formation.

GfcANITIC BOCKS OF THE COAST RANGE.

The intrusive rocks that compose the Coast Range batholith range 
from granite to diorite and even to gabbro. Quartz-hornblende 
diorite, however, is the predominating type. The major part of the 
Salmon-Unuk River region is occupied by granitic rocks.

Within the central part of the granitic batholith the granite is of 
rather uniform texture, but at the edges, particularly along the west 
flank, variations are seen. Thus along the shores of Behm Canal 
pegmatite and aplite dikes form an intricate network of white strands 
at the edge of the granodiorite, and in the adjacent schist several 
generations of such dikes may be observed. At a distance this com 
plex of granodiorite, schist, and dikes resembles a breccia. The 
granodiorite is also commonly gneissoid, and the included fragments 
of schist merge into rocks resembling basic differentiation products. 
As a result of this condition, brought about by intrusion at great 
depth, the contact between the granite and other country rock is 
indistinct in many places along the western flank of the batholith. 
This condition is less apparent along the eastern flank, although dike 
rocks are also present there.

The typical quartz-hornblende diorite of the Coast Range is com 
posed essentially of plagioclase, feldspar, quartz, biotite, hornblende, 
and orthoclase, named in the order of abundance. Titanite, magnet 
ite, and apatite are accessory minerals, and small amounts of sec 
ondary products such as epidote, sericite, calcite, and chlorite also 
occur in the central part of the batholith.

These granitic rocks are the source of the mineralizing solutions 
that have produced the ore deposits in this district, but the methods 
of formation of the deposits have been devious, and the resulting ores 
show wide differences in location, character, extent, and mineral 
content. It is noticeable, however, that important mineralization 
does not appear to have occurred within the main batholith but was 
confined to the edges of the granitic rocks and the adjacent sedimen 
tary rocks. This is due to the fact that the mineralizing solutions 
found their easiest upward course along the fractured zones near the 
contact. The practical importance of this generalization is that the 
best hope of finding ore deposits on the American side of the Unuk-
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Salmon River district is along the east side of Salmon River, where 
the Bear River formation occurs.

TERTIARY BASALT.

The Tertiary basalts of this region are gray-green to black por- 
phyritic rocks ranging in composition from basic andesite to normal 
basalt, composed essentially of plagioclase, pyroxene, and magnetite, 
with a little olivine or quartz. Some alteration has taken place, but 
as a rule these rocks are very fresh in appearance. These beds of 
lava have been little disturbed since their formation and in most 
places lie almost horizontal. Some tuffaceous layers are interbedded 
with the lavas. Postglacial basaltic lavas are found in the lower 
valley of Blue River, just above its junction with the Unuk.

SURFICIAL DEPOSITS.

The surficial deposits are chiefly of three types, glacial, estuarine, 
and alluvial. The glacial deposits consist of till, glaciofluviatile 
material, and boulder clay, collected in deposits of many types. 
Estuarine deposits similar to those now being formed in the heads 
of the fiords are found on the hillsides at a height of 350 to 500 feet 
above the present sea level and point unmistakably to a postglacial 
uplift. Alluvial deposits composed of silt, sand, and gravel occur in 
the valleys and are due to aggradation by the present streams. 
Lacustrine deposits are also present in small areas.

MINERAL RESOURCES.

GENERAL LOCATION..

The mineralized zone of the Salmon-Unuk River region lies mainly 
along the east flank of the Coast Range granite batholith and is 
therefore largely in Canadian territory, except in the valley of Salmon 
River, at the head of Portland Canal. Prospecting and mining have 
been done at two general localities, one around the headwaters of 
Unuk River and the other at the head of Portland Canal, an the 
valleys of Salmon and Bear rivers. A zone of mineralization, how 
ever, lies along the east side of the granite batholith in British 
Columbia, and it is very likely that other mineral deposits will be 
 found along this zone. It is significant that mineral deposits have 
been found at both the localities mentioned, which, as before pointed 
out, are the two natural passages through the range from the west 
in this particular district. The Portland Canal area is the more 
advantageously situated, for Portland Canal cuts completely through 
the granite and brings 'tidewater almost to the mines. The renewal 
of interest in mining in this district is due to the successful develop 
ment of the Premier mine, and other properties of similar character
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in the upper valley of Salmon Creek. Most of these properties are 
on the Canadian side of the boundary, but it is not unlikely that 
others worth while will ultimately be located on the American side.

TJNTJK RIVER.

Placer gold was reported in the Canadian part of the Unuk Valley 
during the Cassiar excitement in the early seventies but received 
little attention. In the early eighties gold-bearing gravels were 
discovered on Sulphide Creek, and some placer gold was mined. 
Subsequent to the rush of 1898 lode deposits were located on Sul-, 
phide, Canon, and Bowlder creeks, tributaries of Unuk River, and 
on the North and South forks of the Unuk. On Sulphide Creek 
two quartz veins in particular were prospected one a 2 to 8 inch 
vein of high-grade ore and the other a 20 to 30 foot vein of lower- 
grade ore. The high-grade ore from the narrow vein consisted 
chiefly of tetrahedrite (gray copper), pyrite, sphalerite, galena, and 
native silver. About 100 tons of ore from this vein was milled in a 
small stamp mill in 1901 and is reported to have given high assay 
returns, particularly in silver. The ore minerals of the other vein 
consisted of pyrite, galena, sphalerite, and chalcopyrite, with a little 
native gold in the oxidized parts of the vein. The remoteness of 
these lodes from the coast and the difficulties of access, even after a 
road was built up Unuk River, have caused a loss of interest in this 
mineralized area, and of late years no work has been done in this 
vicinity. It is admitted that a low-grade property would be of 
little value at that distance from the coast, but further prospecting 
along the east side of the granite hatholith, north and south from 
Unuk River, with the purpose of locating lodes of high-grade ore, 
might be well worth while.

SALMON RIVER. 

GEOGEAPHY.

Salmon and Bear rivers, at the head of Portland Canal, particu 
larly the former, are the centers of the present mining interest in 
this district. Bear River flows entirely in British Columbia, but 
Salmon River lies partly in British Columbia and partly in Alaska. 
On this account, and because interest centers in this locality, only. 
the conditions in the valley of Salmon River will be discussed here.

Salmon River rises in Salmon Glacier and flows about 13 miles 
to Portland Canal about 2 miles below Stewart. All of Salmon 
River proper lies in Alaska. Cascade and Texas creeks are the two 
important headwater tributaries. Cascade Creek rises in British 
Columbia and flows about 6 miles southward to join Salmon River 
about 2 miles below the glacier. Texas Creek lies entirely in Alaska,
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is about 10 miles in length, and flows in a general easterly direction 
to Salmon Kiver about 4 miles below the glacier. The main ridge 
between Salmon and Bear rivers is known as Bear River Ridge, 
and the smaller ridge lying between Salmon Glacier and Cascade 
Creek is called Big Missouri Ridge. (See PL V.) The properties 
now under intensive development lie in the valley of Salmon River 
along the west side of Bear River Ridge and on Big Missouri Ridge.

AREAL GEOLOGY.

The country rock along the east side of Salmon River and Salmon 
River Glacier is mainly the andesitic greenstone of the Bear River 
formation; To the west lies the granite of the Coast Range. The 
contact between these two formations, however, is irregular and is 
marked by Salmon River only in the most general way. Isolated 
areas of granodiorite are present in the Bear River formation east 
of Salmon River and in fact are the immediate sites of a number of 
the ore deposits.

The greenstone near the granitic rocks is sheared and at places 
rendered schistose, the schistosity trending north and dipping toward 
the granite. The shearing and fissuring that are related to the ore 
deposition, however, cut transversely across the earlier structure, as 
may be>seen at the Premier mine. Dike rocks of a variety of types, 
ranging from granite to more basic rocks, together with other intru- 
sives of similar composition but of a fine-grained porphyritic char 
acter, are found in the Bear River formation. Some of these dikes 
are connected with the intrusion of the Coast Range batholith; 
others are no doubt more closely related to the andesitic greenstone 
sequence. It is presumed that the mineralization is connected with 
the intrusive igneous rocks of the Coast Range.

TYPES OF DEPOSITS.

Two general types of lode deposits may be found along the east 
side of the Coast Range batholith, within the Salmon-Unuk River 
region. These may be designated vein deposits and replacement 
deposits. The vein deposits consist of metallic minerals, usually 
with quartz, which have been laid down in open fractures, with a 
minimum of replacement of the country rocks. Where such de 
posits fill openings of regular form, such as openings along fault or 
joint planes, true veins are developed. Where the infiltration and 
deposition have occurred in irregularly fractured areas, something 
akin to a brecciated ore zone results. The replacement deposits are 
those which have been formed in zones of shearing and fissuring, with 
or without gangue minerals but accompanied by much replacement 
of the country rock. Naturally these two types are not mutually
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exclusive, and both types may be found in close association at some 
localities. It appears that the lodes along the east side of the Coast 
Range have been deposited at shallower depth than those along the 
west side, as at Juneau, and in contradistinction to the lodes of 
Kasaan Peninsula they show little or no evidence of contact-meta- 
morphic origin.

Deposits of both the types mentioned are found in the Salmon 
River valley. The low-grade ores are chiefly impregnation and re 
placement deposits of considerable size lying along zones of fissuring 
and shearing. They are characterized by indistinct rather than 
sharp boundaries. The ore minerals are usually pyrite, sphalerite, 
galena, and chalcopyrite, and the valuable constituents are gold, 
silver, zinc, and to a smaller extent copper. Pyrrhotite is present at 
some localities, but it carries little gold, as the gold is apparently 
associated for the most part with pyrite. At and in the vicinity of 
these impregnated zones the country rock is much silicified and altered 
to calcite, chlorite, and sericite. In places the gangue material con 
sists solely of such altered country rock. Considerable oxidation has 
taken place, as is indicated by the discoloration at the surface out 
crops, and there is reason for the belief that downward enrichment 
may have played some part in the formation of some of the lodes.

The high-grade deposits are essentially rich silver and gold ores, 
occurring both as veins and as replacement deposits, many of them 
within zones of lower-grade ores. These higher-grade ores have not 
been studied in detail, and their exact relation to the lower-grade 
-ores is not definitely understood, though the evidence available points 
to their formation at a somewhat later period. The silver minerals 
present in the high-grade ores include argehtite (silver glance), ar 
gentiferous tetrahedrite, native silver, pyrargyrite, and proustite, 
and possibly stephanite and other silver minerals. Little native 
gold is seen, and ores with high gold content are characterized by 
much pyrite.

LODE PROPERTIES.

The properties at present being prospected or developed include 
the Premier, Mineral Hill, Big Missouri, Bush mines, Forty-Nine, 
Indian mines, International, Payroll, Yellowstone, Boundary, North 
ern Light, Cascade Forks, Spider, Hercules, Silver Tip, Bunting, 
Unicorn, Lake & O'Leary, New Alaska, Knobhill, and other groups of 
claims. All these are in British Columbia. The International, 
Premier, Bunting, and Bush mines properties lie along the west 
flank of Bear River Ridge, but the Indian, Boundary, Payroll, Mineral 
Hill, Big Missouri, Hercules, Forty-Nine, and Yellowstone groups of 
claims stretch northward up Big Missouri Ridge.

The Premier mine is at present considered the most promising of 
these properties. A description of the history and development of
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this mine is given by Charles Bunting. * This property, which origi 
nally consisted of two claims, lies along the west side of Bear River 
Ridge and was discovered and staked in .June, 1910. These and 
adjoining claims later passed into the hands of 0. B. Bush, who 
organized the Salmon-Bear River Mining Co. This company and 
others to which the property was successively bonded carried on. 
development work until the spring of 1919, when the potentialities 
of the property were finally recognized and demonstrated by R. K. 
Neill, of Spokane. Partial ownership and financial control have now 
passed into the hands of the American Smelting & Refining Co.

The lode is reported to consist of three low-grade ore bodies and 
one of high grade, which appear to be of the replacement type above 
described. The country rock is the Bear River formation, or ande- 
sitic greenstone, greatly sheared, fissured, and fractured. The high- 
grade deposit, on which the most work has been done, is an ore zone 
in the fractured porphyry and follows a shear zone of fissuring and 
fracturing which strikes N. 80° E: and dips 60° S. The gangue is 
chiefly the silicified country rock. The ore minerals are reported to 
be argentite (silver glance), argentiferous tetrahedrite, stephanite 
(brittle silver), pyrargyrite, proustite, native silver, and pyrite carry 
ing much gold. A little pyrrhotite is present, but it carries only a 
small percentage of gold. Small stringers in the larger ore body are 
reported to carry wonderful specimens of the silver minerals. Though 
classed as a rich silver mine, the ore is valuable for both gold and sil 
ver, the latter predominating. A sampling of all the present work 
ings and openings is reported by Bunting to have given an average 
.value well over $30 a ton in silver and gold. The 512 tons that has 
so far been shipped gave smelter returns of $168,000.

Less is known as yet of the possibilities of the low-grade deposits 
on the Premier property, but it is assumed that like other low-grade 
deposits near by, they consist of silicified zones in the andesitic green 
stone, impregnated with sulphides, chiefly pyrite, galena, sphalerite, 
and chalcopyrite, carrying both gold and silver. 

i The big Missouri, Mineral Hill, and Bush properties are also being 
developed.

With regard to mining properties in the Alaska portion of the Sal 
mon River valley the following notes by Chapin 2 give some idea 
of what had been accomplished up to 1915:

A group of claims extending from Sevenmile, on,Salmon River, to Fish Creek, has 
been located, but only two of them have been developed. On the Riverside claim a 
tunnel 100 feet above the river 'flat has been driven for 140 feet along a strong fissure 
vein. The vein averages about 4 feet in width but pinches to 18 inches and in 
places widens to 6 feet. Both walls are well defined. The wall rock is somewhat

1 Bunting, Charles, The Premier gold mine, Portland Canal, British Columbia: Min. and Sci. Press, 
Nov. 8,1919, pp. 670-672.

2 Chapin, Theodore, Mining developments in southeastern Alaska, 1915: U. S. Geol. Survey Bull. 642, 
pp. 97-98,191R
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altered but contains little gouge. The vein filling is quartz with abundant sulphides. 
Pyrite is the most abundant along the hanging wall and occurs in solid bunches and in 
disseminated particles associated with chalcopyrite. On the footwall galena is the 
most plentiful sulphide. The country rock is crystalline schist. On a parallel lode 
of much the same character the Riverview claim is being developed. The vein strikes 
N. 60° W. and dips about 60° NE. An adit has been,driven for 17 feet, exposing a 
vein that varies from 1 foot to 4 feet in width. At the mouth of the opening it is 2 feet 
wide on the roof and widens to 4 feet on the floor of the adit. At the face it is from 12 
to 18 inches in width. Although the vein swells and narrows from place to place, the 
walls are well defined.

At Elevenmile a little prospecting has been done, and several claims have been 
located. On the Elevenmile and Iron claims a number of open pits have exposed an 
 iron-stained lode that follows a brecciated zone filled with veins of quartz carrying 
chalcopyrite, sphalerite, and galena. Stringers of sulphide form shoots of very rich 
ore with high silver content. On the Iron claim a ton of this high-grade ore has been 
sacked ready for shipment. The lode strikes northeast and dips steeply northwest. 
On the hillside above Elevenmile, at an altitude of 1,500 feet, the Bertha and Western 
claims are being developed on a northeastward-trending lode. One surface cut shows 
the lode to be at least 15 feet in width. It consists of silicified schistose green tuff of the 
" BearRiver formation," with disseminated pyrite, chalcopyrite, galena, and sphalerite. 
A number of claims have been staked on a zone of disseminated deposits exposed along 
Salmon River at Eightmile and Ninemile, but only a little work has been done.

Some promising fissure lodes have been located by Murphy & Stevenson on Fish 
Creek and its tributary, Skookum Creek, where more than the necessary amount of 
assessment work has been done. Near the mouth of Skookum Creek an adit was 
driven for 25 feet along a fissure that had been traced by surface trenches for 2,000 feet 
The vein is 4£ feet wide, strikes N. 40° E., and dips about 55° SE. The quartz gangue 
carries galena, chalcopyrite, tetrahedrite, sphalerite, and pyrite in veinlets and 
irregular patches. It is being exploited mainly for its gold and silver content.

Near the head of Skookum Creek, at an altitude of 1,600 feet, a fissure vein has been 
. opened by an adit 320 feet in length and several crosscuts and inclines. The gangue 
is quartz. Metallic sulphides present are tetrahedrite, chalcopyrite, galena, sphalerite, 
and pyrite in blebs and veinlets penetrating the quartz, and the richest ore occurs in 
veinlets of tetrahedrite and galena. The country rock is porphyry and schistose tuff 
of the "Bear River formation." The lode strikes N. 55° W. and dips 45° SW. At 
the portal it is about 18 inches wide. At 70 feet from the portal only a part of the Vein 
is exposed, as the ore has been removed to a wall within the vein. At this place the 
vein is 3 feet wide plus an unknown width in the wall of the adit. At various places 
portions of the vein said to be very rich have been stoped out. At 300 feet from the 
adit mouth the lode is abruptly cut by a vertical fault trending nearly perpendicular 
.to the lode, and short drifts along the fault plane in both directions had not shown the 
position of the faulted lode. Samples of ore said to come from a near-by prospect, 
which was not visited, contain particles of free gold in siliceous gangue.

Several claims have been staked on Texas Creek. The ore bodies are reported to be 
quartz veins carrying seams of tetrahedrite penetrating granite and pegmatite. Little 
work has been done in this locality.



WATER-POWER INVESTIGATIONS IN SOUTHEASTERN
ALASKA. 1

By GEORGE H. CANFIELD.

INTRODUCTION.

Systematic investigation 'of the water resources of Alaska was 
begun by the United States Geological Survey in 1906 and has been 
carried on in different parts of the Territory to the present time. 
This investigation was undertaken in response to the need for definite 
information in regard to water available for many uses, among which 
the most important are hydraulicking, dredging, and supplying power 
for mines, canneries, and sawmills.

The investigation of the water resources of southeastern Alaska 
was begun by the Geological Survey in cooperation with the Forest 
Service in 1915 and was designed to determine both the location and 
the possibilities of water-power sites. The results of previous years' 
work have already been published. 2 A table showing water-power 
possibilities in southeastern Alaska is given on page 184.

The Geological Survey maintained a number of gaging stations in 
southeastern Alaska throughout the year, and other stations were 
installed in cooperation with individuals and corporations. The 
records obtained at these stations are contained in this paper. Ac 
knowledgment is made to those who have assisted in this work, 
particularly to Mr. W. G. Weigle and Mr. Charles H. Flory, super 
visors of the Forest Service at Ketchikan, and to Mr. Philip H. Dater, 
district engineer at Portland, Oreg.

The stations for which the records are presented are the following:
Myrtle Creek at Niblack. 
Ketchikan Creek at Ketchikau. 
Fish. Creek near Sealevel. 
Swan Lake outlet at Carroll Inlet. 
Orchard Lake outlet at Shrimp Bay. 
Shelockum Lake outlet at Bailey Bay. 
Karta River at Karta Bay. 
Cascade Creek at Thomas Bay. 
Green Lake outlet at Silver Bay.

1 In cooperation with the United States Forest Service.
s U. S. Geol. Survey Bull. 662, pp. 100-154,1918; Bull. 692, pp. 43-83,1919.
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Baranof Lake outlet at Baranof.
Sweetheart Falls Creek near Snettisham.
Crater Lake outlet at Speel River, Port Snettisham.
Long River below Second Lake, at Port Snettisham.
Grindstone Creek at Taku Inlet.
Carlson Creek at Sunny Cove.
Sheep Creek near Thane. x
Gold Creek at Juneau.
Falls Creek at Nickel.
Porcupine Creek near Nickel.

STATION RECORDS.

MYRTLE CREEK AT NIBLACK, PRINCE OF WALES ISLAND.

LOCATION. Halfway between beach and Myrtle Lake outlet, which is one-third 
mile from tidewater, 1 mile from Niblack, in north arm of Moira Sound, Prince 
of Wales Island, and 35 miles by water from Ketchikan.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 30, 1917, to December 31, 1919.
GAGE. Stevens continuous water-stage recorder on right bank; reached by a trail 

which leaves beach near the mouth of the creek.
DISCHARGE MEASUREMENTS. At medium and high stages made from a cable across 

creek at outlet of lake; at low stages made by wading.
CHANNEL AND CONTROL. rThe gage is in a pool 10 feet upstream from a contracted 

portion of the channel, at a rocky riffle that forms a well-defined and permanent 
control. At the cable section the bed is smooth, the water deep, and the current 
uniform and sluggish.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 
3.07 feet at 9 a. m. December 18 (discharge, 196 second-feet); minimum stage 
1.08 feet, September 8-9 (discharge, 28 second-feet).

1917-1919: Maximum stage recorded, 4.40 feet at 5 p. m. November 18, 1917; 
discharge, estimated from extension of rating curve, 387 second-feet; minimum 
stage, 1.08 feet September 8-9, 1919 (discharge, 28 second-feet).

ICE. Stage-discharge relation not affected by ice.
ACCURACY. Stage-discharge relation permanent. Rating curve, determined by 

 five discharge measurements, is very well defined between 30 and 220 second- 
feet. Operation of water-stage recorder satisfactory except for periods shown in 
footnote to daily-discharge table. Daily discharge ascertained for periods 
recorder was operating by applying to rating table mean daily gage height; for 
periods recorder was not operating by determining with a planimeter the monthly 
means from an estimated hydrograph drawn by means of staff gage readings by 
observer about once every 10 days, maximum and minimum stages indicated by 
the recorder, and recorded hydrograph, and by comparison of the record for this 
station with that for Karta River. Records good except for periods when the 
recorder stopped, for which they are fair.

Myrtle Lake, the outlet of which is 800 feet from Niblack Anchorage, is 95 feet 
above sea level and covers 122 acres. Niblack Lake, the outlet of which is 5,700 feet 
from Niblack Anchorage, is 450 feet above sea level and covers 383 acres. Mary Lake, 
unsurveyed, is about 600 feet above sea level and is a mile long and one-fourth to 
one-half mile wide. The large lake area in this small drainage basin is the cause of 
the well-maintained flow during the winter and periods of little rainfall. 

The following discharge measurement was made by G. H. Canfield: 
August 29,1919: Gage height, 1.20 feet; discharge, 32 second-feet.
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Daily discharge, in second-feet, of Myrtle Creek at Niblackfor 1919.

Day.

1.. .................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9....................

10...................

11...................
1^... ................
W. ....... ............
14... ................
15...................

16.................' .
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Jan.

79
96
99

157
134

146
9fift
01 Q

99ft
99ft

'194

175
194
163
140

127
112
105
92
84

Feb.

56
52
CO

51
63
77

100

84
7^

79
73
68

88
91

100
100
85

73
66
60
57

' 54

52
48
47

Mar.

44
42
42
43
44

40
42
41
41
QQ

38
OQ

O7

37
36

35
35
34

June.

55
53
52
50

July.

49
48
48
52

. '51

49
50
79
67
58

58
78
89

85
75

68
64
AA
57
55

52
51
49
48
47

45
44
43
49

41
41

Aug.

39
39
39
38
37

V7

36
36
35
35

34
34
35
35
39

50
45
4n
44
64

52
45
39
36
35

34
33
33
33
33
32

Sept.

31
30
29
29
29
 ?n
29
29
OQ

OQ

9Q
OK

44
38
34

32
58
77
76
58

60
63
53

. 46
44

40
38
36
35
35

Oct.

33
33
34

33

3<;
46
40
V7

56

54
50
47
46

50
48

33

47
53

Nov.

50
46

57
63

64
88
94
77

118

102
R4
88
73
64

58
58
56
53
50

Dec.

48
46
45

43

42
41
40
39

38
36
36
30
42

76
105
175
125
92

TQ
116
134
120

NOTE. Discharge for following periods estimated because of unsatisfactory operation of water-stage 
recorder, from maximum and minimum stages indicated by recorder and by comparison with hydrograph 
for Karta River: Jan. 21-31, 80 second-feet; Feb. 1-3, 65 second-feet; Mar. 19-31, 60 second-feet; Apr. 1-31, 
100 second-feet; May 1-31, 110 second-feet; June 1-26, 90 second-feet; Dec. 25-31, 115 second-feet. Dis 
charge for following periods estimated from records for Karta River: Oct. 15-18, 40 second-feet; Oct. 21-24, 
35 second-feet; Oct. 26-29, 35 second-feet; Nov. 3-13, 40 second-feet.

Monthly discharge of Myrtle Creek at Niblackfor 1919.

Month.

March. ...................................................
April/.. . ....I............................. ...............

July.....................................................

Discharge in second-feet.

Maximum.

220 
100 
61

85 
  64 

77 
56 

118 
175

220

Minimum,

47 
34

50 
41 
32 

. . 28 
33

36

28

Mean.

124 
69.4 
48.1 

100 
110 
85.0 
55.8 
38.6 
40.8 
40.3 
59.4 
78.9

70.8

Run-off (in 
acre-feet).

'- 7,620 
3,850 
2,960 
5,950 
6,760 
5,060 
3,430 
2,370 
2,430 
2,480 
3,530 
4,850

51,300

7230° 21 Bull. 714- -10
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KETCHIKAN CREEK At KETCHIKAN.

LOCATION. One-fourth mile below power house of Citizens Light, Power & Water
Co. one-third mile northeast of Ketchikan post office, downstream 200 feet from
mouth of Schoenbar Creek (entering from right), 1} miles from mouth of Granite

. Basin Creek (entering from left), and 1$ miles from outlet of Ketchikan Lake.
DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. November 1,1909, to June 30.1912; June 9,1915, to December 

17,1919.
GAGE, Vertical staff fastened to a telephone pole near board walk on left bank at 

bend of creek 200 feet downstream from mouth of Schoenbar Creek; read by 
employee of the Citizens Light, Power & Water Co. The gage used since June 
9,1915, consisted of the standard United States Geological Survey enameled gage 
section graduated in hundredths, half-tenths, and tenths from zero to 10 feet. 
The original gage, established November, 1909, and read until June 30, 1912, 
is at same location and same datum. It is a staff with graduations painted every 
tenth. Gage not replaced when,a new telephone pole was placed December 17, 
1919, by the company.

DISCHARGE MEASUREMENTS. At medium and high stages from footbridge about 500 
feet upstream from gage; measuring section poor, as the bridge makes an angle of 
20° with the current, and at high stages the flow is broken by large stumps near 
left bank and at middle of bridge. Low-stage measurements made by wading 
50 feet below bridge or at another section 100 feet above gage. The flow of 
Schoenbar Creek has been added to obtain total flow past gage.

CHANNEL AND CONTROL. Gage is located in a large deep pool of still water at a 
bend in creek. The bed of the stream at the outlet of this pool is a solid rock 
ledge, but changes in a gravel bar at lower right side of pool cause occasional 
changes in stage-discharge relation.

EXTREMES OF DISCHARGE. 1909-1912and 1915-1919: Maximum stage recorded, 8.3 
feet November 18, 1917 (discharge estimated from extension of rating curve, 4,400 
second-feet); minimum discharge, 34 second-feet, September 24, 1915.

ICE. Ice forms along banks but control remains open.
DIVERSIONS. A small quantity of water is diverted above the station for the use of 

the town of Ketchikan, the New England Fish Co., and the Standard Oil Co.
REGULATION. Small timber dam and headgates are located at outlet of Ketchikan 

Lake. Water diverted through power house is returned to creek above gage but 
causes very little diurnal fluctuation. During low water the flow is increased by 
water from the reservoir.

ACCURACY. Stage-discharge relation changed during high water August 19, 1917. 
Rating curve used August 19,1917, to December 17,1919, fairly well defined below 
and poorly defined above 800 second-feet. Gage read to hundredths once daily. 
Daily discharge ascertained by applying gage height to rating table.

The following discharge measurement was made by G. H. Canfield: 
February 27,1919: Gage height, 0.18 foot; discharge, 49 second-feet.
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Daily discharge, in second-feet, of Ketchikan Creek at Ketchikanfor 1917-1919.

Day.

1917. 
.1.. ............
2..............
3..............
4.............:
5..............

6..............
7..............
8
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16.;............
17..............
18..............
19..............
20..............

21..............
22..............
23..............24..........:...
25..............

26.........'.....
27..............
28..............
29..............
30..............
31..............

1918. 
1. .............
2...........'...
3..............
4..............
5..............

fi. . . . . ....
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15.........'.....

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24...'...........
25..............

26..............
27..............
28...............
29..............
30..............
31...........:..

Jan.

118
C9
71
66
64

74
142
OflO

  87
262

276
115
82
79
74

64
66
66
85
74

61
64
102
142
204

1°5
122
90
66
64

  61

205
- 630

260
570
9?n

180
125
45
45
55

86
SO
stfi

65
89

83
230
309
144
110

89
254
260
274
131

110
119
101
80
60
55

Feb.

61
54
54
108
176

249
232
285
212
216

168
125
523
450
7^0

377
180
118
108
69

66
66
64
64
61

61
64
54

60
55
450
230
148

119
116
95
134
119

110
80
67
60
55

53
53
51
45'45

45
45
45
45
43

43
45
67

Mar.

54
54
61
66
69

66
61
54
50
50

52
54
52
48
44

44
66
61
54
61

54
71
69
56
54

. 54

' 44
46
44
42

55
55
53
45
45

43
43
43
43
43

43
43
45
45
45

45
45
45
45
45

80
53
55
75
77

67
75
80
89
62
55

Apr.

42
42

245
241
125

99
82
79
76
76

71
76
76
64
64

64
66
90
142
176

142
139
142
142
142

142
142
190

142
139

55
60
75
80
62.

53
60
89

180
92

110
110
119125-
134

125
119
260
402
330

316
323
260
160
152

148
131
131
140
172

May.

125
93
90
74
76

160
160
w*
285
220

216
220
919
200
isn

180
180
285
220
200

180
172
160
176
180

176
180
iqn
216

990

144
316
410
410
370

390
370
260
242
230

220
205
205
172
160

180
205
205
215
225

230
160
148
125
122

110
110
330
205
200
176

June.

228
196
196
196
220

308
216
436
262
196

200
204
204
204
904

196
204
553
493
332

382
357
220
220
180

180
180
160
160
ISO

159

125
125
199

95

86
75
67
60
110

160
168
180
205
205

200
200
172
160
160

156
152
152
152
160

172
160
125
125
152

July.

720
382
493
720
616

' 357
382
90S
180
160

160
142
142
142
1J9

139
139
149
142
125

125
125
125
285
155

125
180
142
149

180

180
1fvl

148

1915

. 128
131
125
119
125

95
119o>;
89
101

86
80
80
80
77

75
75
75
72
92

104
530
530
200
148
180

Aug.

180
200
160
180
160

160
160

142
241

142
19*1

108
160
285

241
332

1,290
31,60
1,530

530
1,890
450
260
205

900
9Qt;
530
910
205
10"!

140
134
110
67

Iftd

62
. 570

510
450
390

180
160
80
72
75

89
92
89

122
260

205
675
510
295
205

180
650
288
295
137
125

Sept.
i

110
110
95
95
95

95
89
80
80
80

95
104
110
140
205

225
160
180
140
110

110
110
107
107
205

119
205
295
378
354

77
75
67
67
65

62
55
55
53
67

65
55
55
53

. 45

53
260
205
67
53

53
53
95
65

260

125
62
55
55
53

Oct.

180
450
466
295

1,150

410
230
160
144
19";

295
230
180
160
180

180
180
180
160
9Q5

y*.n
750
700
260
230

260
230
410
260
Qftfi

2 490

67
Q5
152

1,590

470
309
800
370
QOO

1,770
490
330
316
nOA

94 ft

205
370
725

140
119
122
92

900
390
370
281
330
825

Nov.'

2,370
1,778

450
295
230

1,530
3,930
1,200
450
700

490
370

9 Q";O
4,000
1,350

490
1,250
4,400
2.310

950

530

230
450
490

370
7^0
90^

160
116

Rfirt

370
140
116
180

650
3QO
288
160
122

80
134
OQQ

122

134
09

67
65
67

230
248
370

V7C\
9S9
750

1,950
1,200

Dec.

35
83
79*

55
67

80
160
c7fl

160
95

KC

55
55
cc

55
55
5_5
5°.

CO

51
45
45
45
45

45
43
45

210
260
230

QKft

700
 170
122
en

co

116
iftd
00

/»7

fid

59

53
263
930

0
OQft

281
295
930
110

104
Q9

160
134

610

1,000
260
195
101
67
55
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Daily discharge in second-feet, of Ketchikan Creek at Ketchikan for 1917-1919. Contd.

Day

1919. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

80
410
260

1,000
610

410
630
950
610
370

370
230
140
119
104

86
67
67
05
62

67
110
101
80
72

80
80
74

180
110
75

Feb.

67
60
55
55
67

55
, 60
205
168
140

125
119
110
86
67

116
110
230
110
75

72
67
65
62
62

60
55
55

Mar.

55
53
55
53
53

53
51
53
55
60

55
53
53

. 53
55

53
. 53

53
53
62

83
95
89
86
53

53
62
86

195
650 530

Apr.

950
700
390
260
248

180
168
370
110
07

140
92
92
95
89

95
89
95
95

370

323
570
295
220
172

650
750
634
295
180

May.

152
122
110
104
92

83
80
119
125
140

160
180
160
295

  610

530
230
470
725
610

281
180
195
248
260

281
230
220
140
122
116

.June.

205
20fl
180
172
160

160
152
140
140
152

160
152
131
134
134

128
125
125
152
248

267
458
570
394
180

205
180
160
152
140

1

July.

144
125
116
148
110

104
95
110
107
116

118
110
230
370
260

152
390
110
116
107

113
98
110
95
101

98
98
104
101
107
95

Aug.

89
80
80
77
77

75
77
80
77
77.

80
83
168
172

. 610

172
110
101
134
725

205
125
101
95
80

.70
75
75
72
67
80

Sept.

67
67
65
65
67

65
62
82
60
67

67
89
67
67

. 65

67
1,650
1,100

750
570

1,100
800
205
180
134

110
89
80
67
67

Oct.

67
62
77
80
80

410
110
101
160
80

205
125
110
101
89

122
77
67
72
75

75
67
67
65
65

72
80
72
67

225
205

Nov.

370
230
140
67
67

65
62
92
80
67

89
450
370
370
570

1,100
1.590
1,410
1,350
1,150

750
570
390
230
125

116
95
67
67
67

Dee.

65
fW
67
55
62

67
62
60
62
60

fi9
60
62
67

230

. 700
630

Monthly discharge of Ketchikan Creek at Ketchikan for 1917-1919.

Month.

. 1917.

May.....................................................

July.....................................................

1918.

May.....................................................

July.....................................................

December. ...............................................

Discharge in second-feet.

Maximum.

267 
710 

71 
245 
5?3 
553 
720 

3.160 
378 

2,490 
4,400 

570

4,400

630 
450 

89 
402 
410 
205 
530 
675 
260 

1.770 
1,950 
1,000

. 1,950

Minimum

61
64 
42 
42 
74 

160 
125 
108 
80 

125 
116 
43

42

45 
43 
43 
53 

110 
60 
72 
62 
45 
67 
65 
53

43

Mean.

106 
179 
54.8 

114 
192 
249 
240 
455 
146 
402 

1,170 
99

283

167 
90.1 
54.3 

152 
227 
144 
140 
234 
81.0 

480 
357 
231

19S

Run-off in 
acre-feet.

6,520 
9,940 
3,370 
6,780 

11,800 
14,800 
14,800 
28,000 
8.690 

24,700 
69,600 
6,090

205,000'

10,300 
5,000 
3,340 
9.040 

14,000 
8,570 
8,610 

14,400 
4.820 

29,500 
21,200 
14,200

143,000
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Monthly ischarge of Ketchikan Creek at Ketchikanfor 1917-1919 Continued.

Month.

1919.

May.....................................................

July.....................................................

The year ...........................................

Discharge in second-feet.

Maximum.

1,000 
' 230 

650 
950 
725 
570 
390 
725 

1. 650 
410 

1,590 
700

Minimum,

62 
55 
51, 
89 
80 

125 
95 
67 
60 
62 
62 
55

Mean.

247 
92.1 
98.9 

294 
238 
195 
137 
135 
266 
107 
400 
143

Run-off, in 
acre-feet.

. 15,200 
5,120 
6,080 

17,500 
14,600 
11,600 
8,420 
8,300 

15,800 
6,580 

24,200 
4,820

138,000

FISH CREEK NEAR SEALEVEL, REVILLAGIGEDO ISLAND.

LOCATION. In latitude 55° 24' W., near outlet of Lower Lake on Fish Creek, 600 feet 
from tidewater at head of Thorne Arm, 2 miles northwest of mine at Sealevel, 
and 25 miles by water from Ketchikan.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 19, 1915, to December 31,1919.
GAGE. Stevens water-stage recorder on right shore of Lower Lake, 200 feet above 

outlet.
DISCHARGE MEASUREMENTS. At medium and high stages made from cable across 

creek, 1 mile upstream from gage and 500 feet above head of Lower Lake; at low 
stages made by wading at cable. Only one small creek enters Lower Lake, at 
point opposite gage, between the cable site and control.

CHANNEL AND CONTROL. The lake is about 500 feet wide opposite the gage. Outlet 
consists of two channels, each about 60 feet wide, separated by an island 40 feet 
wide. From the lake to tidewater, 200 feet, the creek falls about 20 feet. Bed 
rock exposed at the outlet of the lake forms a well-defined and permanent control.

EXTREMES or DISCHARGE. Maximum stage during year from water-stage recorder 
4.78 feet at 11 p. m., December 18 (discharge computed from an extension of 
rating curve, 3,810 second-feet); minimum stage, 0.63 foot, March 19 (discharge, 
40 second-feet).

1915-1919: Maximum stage .recorded, 5.33 feet November 1, 1917 (discharge, 
4,600 second-feet); minimum stage, 0.50 foot, February 11, 1916 (discharge, 22 
second-feet).

ICE. Lower Lake freezes over, but as gage is set back in the bank ice does not form 
in well, and the relatively warm water from the lake and the swift current keep 
the control open.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 
and extended above 1,500 second-feet. Operation of water-stage recorder satis 
factory except for period indicated by break in record shown in footnote to daily- 
discharge table. Daily discharge ascertained by applying to rating table mean 
daily gage height determined by inspecting gage-height graph, or, for days of 
considerable fluctuation, by averaging results obtained by applying to rating 
table mean gage heights for regular intervals of day. Records good, except for 
short period of break in record, for which they are fair.

There are three large lakes in the upper drainage basin. Big Lake, 2 miles from 
beach at an elevation of 275 feet, covers 1,700 acres; Third Lake, 250 acres; and Mirror 
Lake, at an elevation of 1,000 feet, 800 acres. Two-thirds of the drainage basin is
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covered with a thick growth of timber and brush interspersed with occasional patches 
of beaver swamp and muskeg. Only the tops of the highest mountains are bare. This 
large area of lake surface and vegetation, notwithstanding the steep slopes and shal 
low soil, affords a little ground storage and after a heavy precipitation maintains a 
good run-off. During a dry, hot period in summer, however, after the snow has 
melted, the flow becomes very low because of lack of ice or glaciers in the drainage 
basin. 

No discharge measurements were made at this station during the year.

Daily discharge, in second-feet, of Fish Creek near Sealevelfor 1919.

Day.

1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........
10...........

11...........
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20...........

91

22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31... ........

Jan.

157
153
188
790

1,200

965
1 KQA

1,960
1,560
1,060

790
560
492
368
296

249
197
172
161
136

126

Mar.

65
62
60
58
56

56
55
53
55
56

1 56
51
CO
48
50

48
45
42
40
45

60
94
126
123
111

104
91
157
312

1,010
1,620

Apr.

1,960
1,620
1,100

806
726

595
473
378
334
285

280
285'275

243
233

312
312

525
947
938
875
670

May.

539
421
329

. 285
259

254
285
351
408
402

378
368
362
378
492

610
595
512
595
920

875
632
506
610
830

790
686
610
506
460
384

June.

351
395
512
595
512

428
368
330
345
395

408
384
356
351
345

351
345
351
368
492

610
560
567
610
539
 440
434
395
362
340

July.

312
285
280
351
466

460
408
356
329
302

296
285
296
340
384

378
351
324
296
275

254
243
238
224
220

220
210
210
206
202
188

Aug.

172
168
164
157
157

168
168
161
149
142

132
123
116
132
285

539
492
395
368
866

806
539
378
275
210

168
149
132
116
116
123

Sept.

116
106
98
89
84

84
80
78
73
69

69
69
80
123
129

  142
210
710
983
938

655
648
595
447
351

307
259
210
172
153

Oct.

132
116
119
202
296

324
408
546
492
408

402
460
460
356
275

220
176
149
142
312

Afift
506
dfift
340
259

206
168
161
168
176
224

Nov.

228
238
210

104

104
94
123
307
525

766
1,070
1,960
1,840
1,460

1,200
875
710
553
408

312
259
228
197
165

Dec.

139
116
106

50
51

123
470

3,110
2,940
1,460

806
5W
"W5

625

1,060
734
492

NOTE. Discharge for following periods estimated, because of unsatisfactory operation of water-stage 
recorder, from maximum and minimum stages indicated by recorder and by comparison with hydrograpfis 
of other stations: Jan. 22-31, 140 second-feet; Feb. 1-28, 155 second-feet; Apr. 16-23, 320 second-feet; June 8 
and 9, as shown in table; Nov. 4-3,120 second-feet; Dec. 4-13, 70 second-feet; and Dec. 25-27,1,100 second- 
feet.

Monthly discharge of Fish Creek near Sealevelfor 1919.

Month.

July......................................................

November...... . .........................................

Discharge in second-feet.

Maximum.

1,960

1,620 
1,960

920 
610 
466 
866 
983 
546 

1,960
3,110

3,110

Minimum.

40

254 
330 
188 
116 
69 

116

40

Mean.

473 
155 
157 
558 
504 
428 
296 
260 
271 
294 
489 
573

373

Run-off in 
acre-feet.

29,100 
8,610 
9,650 

33,200 
31,000 
25,500 
18,200 
16,000 
16,100 
18,100 
29,100 
35,200

270,000
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SWAN LAKE OUTLET AT CARROLL INLET, REVILLAGIGEDO ISLAND;

LOCATION. Halfway between Swan Lake and tidewater, on east shore of Carroll 
Inlet 1 mile from its head, 30 miles by water from Ketchikan.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 24, 1916, to December 31, 1919.
GAGE. Stevens water-stage recorder on left bank, half a mile from tidewater; reached 

by a trail which leaves beach back of old cabin one-fourth mile south of mouth 
of creek. Gage was washed out by extreme high water in November, 1917. 
New gage installed 10 feet farther back in bank at old datum, but with a new 
control, on May 5,1918.

DISCHARGE MEASUREMENTS. At medium and high stages, made from a cable across 
stream 100 feet downstream from gage; at low stages, made by wading.

CHANNEL AND CONTROL. The gage well is in a deep pool 25 feet upstream from a 
contracted portion of the channel, where a fall of 1 foot over bedrock forms a 
permanent control. The effect of the violent fluctuation of the water surface 
outside of the gage well is decreased in the inner float well, because the intake 
holes at the bottom are very email. At the cable section the bed is rough, the 
water shallow, and the current very swift. Point of zero flow is at gage height 
-1.0 foot.

EXTREMES OP DISCHARGE. Maximum stage during year, from water-stage recorder, 
6.55 feet at 10 a. m., December 18 (discharge, computed from extension of rating 
curve, 3,700 second-feet); minimum stage,  0.04 foot March 19-20 (discharge, 
36 second-feet).

1915-1918: Maximum stage occurred probably on November 1,1917 (discharge, 
estimated by comparison with Fish Creek, 5,500 second-feet); minimum dis 
charge, 36 seco.nd-feet, March 19-20,1919.

ICE. Stage-discharge relation not affected by ice.
ACCURACY. Stage-discharge relation permanent. Rating curve, determined by five 

discharge measurements and point of zero flow, is fairly well defined below 2,000 
second-feet. Water-stage recorder operated satisfactorily except for periods 
indicated in footnote to daily-discharge table. Daily discharge ascertained by 
applying to rating table mean daily gage heights determined by inspecting gage- 
height graph, or, for days of considerable fluctuation, by averaging discharges 
obtained by applying to rating table mean gage heights for regular intervals of 
day. Results good except for periods of break in record, for which they are fair.

Swan Lake, whose area is about 350 acres, is 1£ miles from tidewater, at an elevation 
of 225 feet.

Discharge measurements of Swan Lake outlet at Carroll Inlet during 1919. 

[Made by G. H. Canfleld.]

Date.

Mar. 2...............................................................................
Aug. 30............................................................................

Gage 
height.

Feet. 
0.23
.95

Dis- 
cnarge.

Sec.-ft. 
' 61

201
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Daily discharge, in second-feet, of Swan Lake outlet at Carroll Inlet for 1919.

Day.

1...................
2...................
3...................
4.........' .........
5...................

6....... . .........
7...................
8......... .........
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18......... .........
19...................
20......... ......

21......... .........
22....... . .......
23...................
24...................
25...................

26......... ......
27...................
28...................
29...................
30...................
31...................

Jan.

176
170
188
720
875

711
1,500
1,610
1,540
1,050

74 c
>;17
418
1R4
343

9Q7
254
oiq

176
141

137
140
141
1QC

132

128

Mar.

55
53

  54

54
54
52
50
50

47
44
44
43
4^

Q9
107
103
87
78

72
68

111
210
1,260
1,890

Apr.

2,240
1,540
1,020

770
711

H77
44 H
358
303
280

277
271
251
235
911

193
203
274
414
425

400
343
141
374
433

848
1,140
ono
730
630

May.

505
390

x 328
306
309

358
437
537
553
471

465'
465

  441
608
01(1

902
720
735

1,320
1,290

875
621
4Q7
726

1,170

902
fiQI
608
509
437
397

June.

390
477
684
711
577

471
417
441
321
577

573
n[\<\
461
449
411

433
437
44O
565
R49

848
74=
795
735
594

537
521
471
4H7
425

July.

390
374'397
621
730

621
533
465
441
418

418
429
473
545
545

481
445
411
384
364

358
340
321
321
343

337
334
340
04O

328
303

Aug.

294
282
277
274
274

309
306
274
265
262

257
229
218
254
384

706
590
465
425

1,110

.960
621
425
321
411

218
193
181
174
193
198

Sept.

181
156
139
124
118

120
118
112

, 107
111

118
143
254
257
221

193
936

1 7M1
1,500
1,020

735
- 795

c>

Nov.

103
126
114

103
Q4
143
248
vn

760
1,420
2.640
2,000
1,470

i onA

875
630
4Q7
174

297
9<;7
99fi
196
170

Dec.

1^0
132

  118
107
98

Qft
84
79
74
70

66
63
60
^Q
78

196
1,410
3,470
2,400
1,260

745
698

1,020
1.020
1,230

1,320
' 1,170
1,020

NOTE. Discharge for fojlowing periods estimated,, because of unsatisfactory operation of water-stage 
recorder, by comparison with records for Fish Creek: Jan. 14-19, as shown in table; Jan. 27-31,140 secono- 
feet. From maximum and minimum stages indicated by recorder and by comparison with record for 
other stations as follows: Feb. 1-28,120 second-feet; Mar. 1-7, 60 second-feet; Sept. 23-30, 350 second-feet; 
Oct. 1-31, 340 second-feet; Nov. 1-7, 200 second-feet. Discharge, Dec. 30-31, estimated at 400 second-feet 
by comparison with record for Fish Creek.

Monthly discharge of Swan Lake outlet at Carroll Inlet for 1919.

Month.

February. .......................................'........

April.....................................................

July......................................................

Discharge in second-feet.

Maximum .

1,610

1,890 
2,240 
1,320 

848 
730 

, 1,110 
1,750

2,640 
3,470

3,470

Minimum.

43 
193 
306 
321 
303 
174

94 
59

43

Mean.

437 
120 
166 
571 
629 
546 
424 
366 
400 
340 
534 
638

433

Run-off (in 
acre-feet).

26,900 
6,660 

10,200 
34,000 
38,700 
32,500 
26,100 
22, 500 
23,800 
20,900 
31,800 
39,200

313,000

ORCHARD LAKE OUTLET AT SHRIMP BAY, REVILLAGIGEDO ISLAND.

LOCATION. In latitude 55° 50' N., longitude 131° 27' W., at outlet of Orchard Lake, 
one-third mile from tidewater at head of Shrimp Bay, an arm of Behm Canal. 
46 miles by water from Ketchikan.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 28, 1915, to December 31, 1919.
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GAGE. Stevens water-stage recorder on right bank 300 feet below Orchard Lake and 
100 feet above site of timber-crib dam, which was built in 1914 for proposed pulp 
mill and washed out by high water August 10, 1915. Datum of gage lowered 
2 feet September 15, 1915. Gage heights May 29 to August 10 referred to first 
datum; August 11, 1915, to August 17, 1916, to second datum. Datum of gage 
lowered 1 foot August 17, 1916. Gage heights August 18 to December 31, 1916, 
referred to this datum. Gage washed out probably during high water on Novem 
ber 1, 1917. New gage installed on April 28, 1918, at old site at the datum of 
August 17, 1916.

DISCHARGE MEASUREMENTS. At medium and high stages made from cable 5 feet 
upstream from gage; at low stages by wading one-fourth mile below gage.

CHANNEL AND CONTROL. From Orchard Lake, at elevation 134 feet above high 
tide, the stream descends in a series of rapids for 1,000 feet through a narrow 
gorge, then divides into two channels and enters the bay in two cascades of 100- 
foot vertical fall. Opposite the gage the water is deep and the current sluggish. 
At the site of the old dam bedrock is exposed, but for 30 feet upstream the channel 
is filled in with loose rock and brush placed during construction of dam. This 
material forms a riffle which acts as a control for water surface at gage at low and 
medium stages and is scoured down when ice goes out of lake; the rock outcrop 
at site of old dam acts as a control at high stages and is permanent.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder, 
9.65 feet at 12 p. m. December 18 (discharge, 6,660 second-feet); minimum stage 
recorded,  0.02 foot March 19 (discharge, 35 second-feet).

1915-1919: Maximum stage occurred, probably, on November 1,1917 (discharge 
estimated by multiplying maximum discharge at Fish Creek on that date by 
1.55, which is the ratio between the maximum discharges of Orchard Lake outlet 
and Fish Creek on October 16 and 15,1915, 7,100 second-feet); minimum discharge, 
estimated, 20 second-feet February 11, 1916.

ICE. Stage-discharge relation not affected by ice.
ACCURACY. Stage-discharge relation changes occasionally during high water. Rating 

curve, determined by five discharge measurements made since new gage was 
installed, point of zero flow, and form of upper portion of old rating curve, is well 
defined below 4,000 second-feet. Water-stage recorder operating satisfactory 
except for periods indicated in footnote to daily-discharge table Daily discharge 

, ascertained by applying to rating table mean daily gage height determined by 
inspecting gage-height graph, or, for days of considerable fluctuation, by aver 
aging results obtained by applying to rating table mean gage heights for regular 
intervals of day. Records good, except for period of break in record, for which 
they are fair.

The highest mountains on this drainage basin are only 3,500 feet above sea level 
and are covered to an elevation of 2,500 feet b> a heavy stand of timber and a thick 
undergrowth of brush, ferns, alders, and devil's club. The topography is not so 
rugged as that of the area surrounding Shelockum Lake, and the proportion of vege 
tation,- soil cover, and lake area is greater, so that more water is stored and the flow 
in the Orchard Lake drainage is better sustained.

Discharge measurements of Orchard Lake outlet at Shrimp Say during 1919. 

[Made by U. H. CanlieM]

Date.

Mar. 4
Sept. 3

Gage 
heicht.

Feet. 
0.21
1.17

Dis 
charge.

Sec.-ft.
  59

193
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Daily discharge, in second-feet, of Orchard Lake outlet at Shrimp Bay for 1919.

Day.

1.. .................
2............... ..
3...................
4................ ..
5...................

6...................
7...................
8................ ..
9...................
10...................

11...................
12...................
13..., ..............
14. .................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22............. .....
23...................
24...................
25....... ...........

26..................
27....................
28...................
29................:..
30...................
31...................

Jan.

172
166
232

1,070
1,310

955
2 090
2.000
1,980
1,310

980
660
522
440
353

272
216
188
164
138

125
125
128
121
119

115
108
106
106
110
105

Feb.

99
92
85
84
81

75
7571;
94

148

203
203
176
159
HO

148
203
230
2<?.4
240
20,E
162
140
124.
113

105
96
84

Mar.

77
72
63
57
KC

54
<;3
51
51
CO

51
4fi

46
44
42

41
<in
37

35
37

44
61
83
Q7

97

  94
527

110
898

1,910
2,410

Apr.

2 >v?n
i vjn
1 080'880

762

660
<\\i
400
338
326
OOQ

**90

308
286
254
ooc

280
485
650
612

522
426
467
580
700

1,030
1 490' i'i60

930
762

Way.

660
w>
433

* 407
49A

533
79ft
Qft^
855
700

660
660
616
855

1 98ft

1,130
Q30

1,030
1,890
1,680

1,080
762
680

1,430
1,430

1,030
880
785
700
660
620

June.

620
720

1 000
I'oeo

880

762
79ft

720
785
Ore

ft^n
785
740
7ftn
700

700
700
720
830

1,060

1,030
905
980
880
700

640
640
640
680
660

July.

600
tlfift

580
762
980

830
740
640
Wfi

*  fV79

580
588
628
628
«OQ

604
600
568
532
514

511
474
44?,
443

471

453
450
467
460
420
384

Aug.

374
368
ocq

347
359

362
338
one

393
V)(\

991

272
254
9"V7

317

572
529
474
492

1,250

1.110
710
503
368
286

235
207
194
212
344
400

Sept.

323
242
9ft3

166
148

145
140

199

iin
145
214
225
OA1

174
951

1,860
1,820
1,160

880
980
680

Dec.

66
fM

64

64
65
65
66
66

90
1,140
5,790
3,040
1,450

680
740

1.310
1,490
1,680

1,960
1,160
1,080

660
133
305

NOTE. Daily discharge for following periods estimated, because of unsatisfactory operation of water- 
stage recorder: Feb. 22 to Mar. 3, by comparison with hydrographs for other stations: Apr. 8 and 9, by 
interpolation: May 27 to June 16, from gage-height graoh drawn through maximum and minimum stages 
shown by recorder and by comparison with record for Swann Lake outlet. Discharge for following periods 
estimated from maximum and minimum stages indicated by recorder and by comparison with records for 
other stations: Sept. 24-30, 320 second-feet; Oct. 1-31, 500 second-feet; Nov. 1-12, 200 second-feet; Nov. 
13-30, 850 second-feet; and T) ec. 1-7, 100 second-feet.

Monthly discharge of Orchard Lake outlet at Shrimp Bay for 1919.

Month.

February . . ..............................................
March......... ..........................................

June....................................... .............
July.... ................ ..................................

Discharge in second-feet.

Maximum.

2,090 
244 

2,410 
2,530 
1 890 
1,060 

980 
1,250 
1,860

5,790

5,790

Minimum.

105 
75 
35 

235 
407 
620 
384 
194 

. 122

35

Mean.

532 
139 
206 
696 
869 
788 
571 
411 
447 
500 
590 
791

548

« 
Run-off in 
acre-feet.

32,700 
7,720 

12,700 
41,400 
53,400 
46,900 
35,100 
25,300 
26,600 
30,700 
35,100 
48,600

396,000
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SHELOCKTJM LAKE OUTLET AT BAILEY BAY.

LOCATION. In latitude 56° 00/ N., longitude 131° 36' W., on mainland near outlet of 
Shelockum Lake, three-fourths mile by Forest Service trail from tidewater at 
north end of Bailey Bay and 52 miles by water north of Ketchikan. '

DRAINAGE AREA. 18 square miles (measured on sheets Nos. 5 and 8 of the Alaska 
.Boundary Tribunal, edition of 1895).

RECORDS AVAILABLE. June 1, 1915, to October 31, 1919. (Gage-height graph, De 
cember 8-31, 1919, could not be removed from recorder, because of ice in bay, 
in time foi inclusion in this bulletin.)

GAGE. Stevens continuous water-stage recorder on right shore of lake, 250 feet above 
outlet. Gage house was pushed off the well by a snowslide January 4, 1917. 
Gage not put into operation again until May 23, 1917.

DISCHARGE MEASUREMENTS. Made from cable across outlet of lake, 200 feet below 
gage and 50 feet upstream from crest of falls.

CHANNEL AND CONTROL. Opposite the gage the lake is 600 feet wide; at the outlet 
bedrock is exposed and the water makes a nearly perpendicular fall of 150 feet. 
This fall forms an excellent and permanent control for the gage. At extremely 
high stages the lake has another outlet about 200 feet to left of main outlet. Point 
of zero flow is at gage height 0.6 foot.

EXTREMES OP DISCHARGE. Maximum stage recorded during year occurred, prob 
ably, on December 13; minimum discharge (estimated from hydrograph for Fish 
Creek to have occurred March 21), 8 second-feet.

1915-1919: Maximum stage, 6.84 feet at 8 a. m. November 1, 1917 (discharge, 
2,780 second-feet); minimum discharge, estimated from climatic records, 2.5 
second-feet, January 31, 1917.

ICE. Stage-discharge relation not affected by ice.
ACCURACY. Stage-discharge relation permanent. Rating curve well denned. Oper- 

  ation of water-stage recorder satisfactory except for periods of break in record 
shown in the footnote to daily-discharge table. Daily discharge ascertained by 
applying to the rating table mean daily gage height deteimined by inspection of 
gage-height graph, or, for days of considerable fluctuation, by averaging results 
obtained by applying to rating table mean gage heights for regular intervals of 
day. Records excellent, except for periods of break in record, for which they 
are fair.

Shelockum Lake, at an elevation of 344 feet, covers only 350 acres. The drainage 
basin above the lake is rough, precipitous, and covered with little soil or vegetation. 
There are no glaciers or ice fields at the source of the tributary streams. Therefore, 
because of little natural storage, the run-off after a heavy rainfall is rapid and not well 
sustained, and during a dry summer or winter the flow becomes very low. The large 
amount of snow that accumulates on the drainage basin during the winter maintains 
a good flow in May and June.

The following discharge measurement was made by G. H. Canfield: 
March 4, 1919: Gage height, 1.14 feet; discharge, 15 second-feet.
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Daily discharge, in. second-feet, of Shelockum Lake outlet at Bailey Bay for 1919.

Day.

1... .........................
2............................
Q

5............................

6............................
7............................
8............................
9............................
10............................

n. ...........................
12............................
11
14............................
15............................

16............................
17............................
18............................
19............................
20.............................

21............................
22............................
23............................
24............................
25............................

26............................
27............................
28............................
29............................
30............................
31 ............................

Jan.

51
73
115
350
299

620
730
438

41

43
41
i*.
45
41

41
41
48
57\
48

Feb. Mar.

18
17

18
19
19
20
21

20
19
17
17
16

Apr.

v

542
' 640

479
336
263

May.

220
190
164
150
160

210
237
363
350
275

241
263
252
311
490

392
311
299
422
378

311
287
263
378
363

287
263
252
241
230

June.

220
252
350
392
336

311
292
292
306
304

301
299
294
292
287

282
280
287
336
508

508
407
407
369
306

275
277
971
273
259

July.

250
241
245
363
490

407
336
292
277
275

270
287
363
392
363

311
287
275
252
237

226
216
204
206
216

210
210
210
208
196
180

Aug.

172
168
162
160
164

164
156
145
137
132

119
110
100
123
184

392
455
316
287
660

455
275
180
132
102

84
73
68
75
100
140

Sept

95
71
64
55
in

48
45
42
39
40

48
65

156
176
141

110
453

1,180
860
472

407
525
311
220

NOTE. Discharge for follo'.vin'* periods estimated, because of unsatisfactory operation of water-stage 
recorder, from maximum and minimum stages indicated by recorder and by comrjarison with hydrographs 
for other stations: Jan. 9-19,115 second-feet; Feb 1-28,45 second-feet; Mar. 1-3, 20 second-feet; Mar. 16-31, 
75second-feet; Apr. 1-25,220 second-feet: Aug. 28 to Sept. 1, daily discharge as shown in table; Sept. 25-30, 
110 second-feet; and Oct. 1-31, 200 second-feet.

Monthly discharge of Shelockum Lake outlet at Bailey Bay for 1919.

Month.

March. ..................................................

May...................................................:.

July.....................................................

Discharge in second-feet.

Maximum.

730

490 
508 
490 
660 

1,180

Minimum.

41
,

150 
220 
180 
68 
39

Mean.

145 
45 
47.8 

258 
288 
319 
274 
193 
211 
200

Run-off in 
acre-feet.

8,920 
2.500 
2,940 

15, 400 
17,700 
19.000 
16,800 
11,900 
12,600 
12,300

120,000



WATER-POWER INVESTIGATIONS IN SOUTHEASTERN ALASKA. 157 

KARTA RIVER AT KARTA BAY, PRINCE OF WALES ISLAND.

LOCATION. In latitude 55° 34' N., longitude 132° 37' W., at head of Karta Bay,
an arm of Kasaan Bay, on east coast of Prince of Wales Island, 42 miles by water
across Clarence Strait from Ketchikan. 

DRAINAGE AREA. 49.5 square miles (U. S. Forest Service reconnaissance map of
Prince of Wales Island, 1914).

RECORDS AVAILABLE. July 1,1915, to December 31,1919. 
GAGE. Stevens continuous water-stage recorder on left bank, half a mile above

tidewater, at head of Karta Bay and 1J miles below outlet of Little Salmon Lake.
Two per cent of total drainage of Karta River enters between outlet of lake and

DISCHARGE MEASUREMENTS. At medium and high stages made from cable across 
river 50 feet upstream from gage; at low stages by wading at cable section.

CHANNEL AND CONTROL. From Little Salmon Lake, 1£ miles from tidewater, the 
river descends 105 feet in a series of rapids in a wide, shallow channel, the banks 
of which are low but do not overflow. The bed is of coarse gravel and boulders; 
rock crops out only at outlet of lake. Gage and cable-are at a pool of still water 
formed by a riffle of coarse gravel that makes a well-defined and permanent 
control.

EXTREMES OP DISCHARGE. Maximum stage during the year from water-stage recorder, 
4.75 feet estimated to have occurred December 18 (discharge, from extension of 
rating curve, 3,900 second-feet); minimum stage, 0.85 foot, March'19 (discharge,. 
54 second-feet).

1915-1919: Maximum stage, 5.5 feet November 1,1917 (discharge, 5,070 second- 
feet); minimum flow, 21 second-feet, February 11, 1916.

ACCURACY . Stage-discharge relation permanent. Rating curve well denned between 
80 and 1,500 second-feet; extended below 80 second-feet to the point of zero 
flow and above 1,500 second-feet by estimation. Operation of water-stage 
recorder satisfactory except for periods indicated by breaks in record as shown in 
footnote to daily-discharge table. Daily discharge ascertained by applying to 
rating table mean daily gage height determined by inspecting gage-height graph, 
or, for days of considerable fluctuation, by averaging results obtained by applying 
gage heights for regular intervals to rating table. Records excellent except for 
periods of breaks in record, for period affected by ice, and for discharge above 
1,500 second-feet, for which they are fair.

The combined area of Little Salmon Lake at elevation 105 feet and Salmon Lake 
at elevation 110 feet is 1,600 acres. The slopes along the right shore of lakes and at 
head of Salmon Lake are gentle, and the area included by the 250-foot contour above 
lake outlet is 5,500 acres. The drainage area to elevation 2,000 feet is heavily covered 
with timber and dense undergrowth of ferns, brush, and alders. The upper parts 
of the mountains are covered with thin soil and brush. Only a few peaks at an eleva 
tion of 3,500 feet are bare. This large lake and flat area and thick vegetal cover 
afford considerable natural storage, which, after heavy precipitation, maintains a 
good run-off. The snow usually melts by the end of June, and the run-off becomes 
very low during a dry, hot summer.

The Forest Service in the summer of 1916 constructed a pack trail from tidewater 
to outlet of Little Salmon Lake.

The following discharge measurement was made by G. H. Canfield: .
March 6, 1919: Gage height, 0.98 foot; discharge, 85 second-feet.
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Daily discharge, in second-feet, of Karta River at Karta Bay for 1919.

Da'y.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8.. ...... .0....
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jaa

633
101

'395

308
264
228
196

180

206
197
188

176
184
197
196

197

Feb.

176
i ift
145
142
171

128
121
156
206
248

910
233
233
233
215

269
460
ins
522
4ft(l

396
308
264
215
192

164

Mar.

83
83
83
oq

86

87
81
78
74
71

KB
An
CO

14
ca

91
138
168
168
iftft

145

184
778
961

1,230

Apr.

1,700
1,410
1,090

007
880

756
610
522
480
448

Aid

454
474
415
382

344
^44

633
714

673
580
190

558
602

898

925
835
697

May.

565
474
402
356

. 356

402
480
572
565
558
770

714
633
799
925

943
826
782

1,170
1,330

1,080
782
633
826

1,000

826
665
550
494
467
428

June.

402
498
441
448
448

499
389
338
744
395

376
350
338
332
332

320
302

' 296
338
382

389
396
382
363
338

344
326
302
280
254

July.

238
229
233
320
350

338
308
314
714
308

296
308
314
338
338

314
285
269
243
233

215
206
197
180
172

160
149
142
135
128
121

Aug.

115
109
103
07
94

01
88
88
88
86

83
78
78
76
78

145
164
176
238
415

320
308
238
192
156

132
112
100
94
91
97

Sept.

88
88
83
76
71

69
64
58
58
56

56
56
60
69
AQ

71
164

1,050
1,420
1,070

808
853
681
515
428

350
290
238
206
180

Oct.

160
142
152
197
99ft

248
448
515
448
550

179
529
448
363
290

248
215
91 n
382
515

529
515
434
350
290

238
215
238
215
215
302

Nov.'

7(19
90ft
238
91 1

152
128
125
141
152

141
135

Dec.

1,270

790
756

1,100
1,060
1,470

2,240
1,760
1,230
808
580
454

NOTE. Discharge estimated for following periods, because of unsatisfactory operation of water-stage 
recorder,from maximum and minimum stages indicated by recorder and by comparison with hydrographs 
for other stations: Jan. 1-13,1,300 second-feet; Feb. 27-28,135 second-feet; Mar. 1-5,100 second-feet; Nov. 
13-30,800 second-feet; Dec. 1-14, 90 second-feet; and Dec. 15-19, 1,500 second-feet.

Monthly discharge of Karta River at Karta Bay for 1919.

Month.

July......................................................

Discharge in second-feet.

Maximum.

522 
1,230 
1,700 
1,330 

448 
350 
415 

1,420 
572

Minimum

176 
121 

54 
344 
356 
254 
121 
76 
56 

142

54

Mean.

695 
243 
172 
691 
690 
360 
248 
140 
312 
335 
553 
719

431

Run-off in 
acre-feet.

42, 700 
13,500 
10,600 
41.100 
42,400 
21, 400 
15,200 
8,610 

18,600 
20,600 
32,900 
44,200

312,000
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CASCADE CREEK AT THOMAS BAY, NEAR PETERSBURG.

LOCATION. One-fourth mile above tidewater on each shore of south arm of Thomas 
Bay; 22 miles by water from Petersburg. One small tributary enters the river 
from the left half a mile above gage and 2 miles below lake outlet.

DRAINAGE AREA. 21.4 square miles (measured on the United States Geological 
Survey geologic reconnaissance map of the Wrangell mining district, edition of 
1907).

RECORDS AVAILABLE. October 27, 1917, to December 31, 1919.
GAGE. Stevehs water-stage recorder on left bank, one-fourth mile from tidewater; 

, reached by trail which leaves beach back of old cabin at mouth of creek.
DISCHARGE MEASUREMENTS. At medium and high stages, made from log footbridge 

.across stream one-fourth mile upstream from gage; at low stages, made by wading.
CHANNEL AND CONTROL. From the outlet of a lake at an elevation of 1,200 feet above 

sea level and 3 miles from tidewater the river descends in a continuous series of 
rapids and falls through a narrow, deep canyon. Gage is in a protected eddy 
above a natural rock weir, which forms a well-defined and permanent control. 
The bed of river under the footbridge is rough 4,nd the current swift and irregular, 
but this section is the only place on the whole river where even at low and 
medium stages there are no boils and eddies.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 
7.0 feet at 10 p. m. September 21 (discharge, from extension of rating curve, 
1,570 second-feet); minimum discharge, 20 second-feet, estimated from climatic 
data and record of flow of Sweetheart Falls Creek.

1917-1919: Maximum stage, 7.65 feet at 11 p. m. November 18,1917 (discharge 
computed from extension of rating curve, 1,980 second-feet); minimum stage 
0.80 foot about April 6, 1918 (discharge, 17 second-feet).

ICE. Stage-discharge relation affected by ice for short periods.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

1,200 second-feet. Operation of water-stage recorder satisfactory except for 
periods indicated in footnote to daily-discharge table. Daily discharge ascer 
tained by applying to rating table mean daily gage height determined by inspect 
ing gage-height graph, or, for days of considerable fluctuation, by averaging dis 
charge for equal intervals of day. Records good except for periods when recorder
did not operate satisfactorily, for which they are fair.

 
The first site on this stream for a storage reservior is at a small lake 3 miles from 

tidewater, at an elevation of 1,200 feet above sea level. The drainage area above the 
gaging station is 21 square miles and above the lake outlet 17 square miles. Flow 
during summer is augmented by melting ice from glaciers on upper portion of drainage 
area. 

No discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of Cascade Creek at Thomas Bay for 1919.

Day.

1........ ...........
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16.............:.....
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24......:............
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Feb.

25
25

25
26
26
26
26

24'25

24
24
23

23
23
22

Mar.

27
70
82

Apr.

75
60
55
48
47

44
40
38
40
qo

42

June.

145
180
192
183
175

167
183
200
240
280

280
202
202
278
260

280
318
318
380
605

570
500
455
440
410

440
425
395
395
380

July.

380
380
395
485
518

535
518
470
470
518

485
500
535
570
622

535
455
380
355
380

395
395
395
395
425

425
470
552
622
640
570

Aug.

518
485
470
470
518

500
440
485
570
518

470
455
455
710
850

978
790
810
910

1,320

890
640
455
368
342

330

395
440'440
342

Sept.

250
200
167
153
153

150
160
183
200
410

605
518
570
588
485

440
672
850
692
552

976
1.140
830
850

1,020

675
440
292
220
175

Oct.

146
150
532
890
890

1,110
1,040
658
410
342

330
270
200
160
134

119
111
109
146
302

640
425
260
183
146

126
121
124
107
94
92

Nov.

86
76
68
63
57

54
50
48
48
46

44
42
54
59
88

87
122

. 342
280
270

220
. 153
131
112
96

83
74
69
65
61

Dec.

57
54
51
49
46

44
42
40

NOTE. Discharge for following periods estimated, because of ice effect or unsatisfactory operation of 
water-stage recorder, from hydrograph drawn by comparison with that for Sweetheart Falls Creek through 
maximum and minimum stagesindicated by recorder: Jan. 1-13,161 second-feet: Feb. 1-13,30 second-feet; 
Feb. 26-28. daily discharge; Mar. 1-28,24 second-feet; Apr. 12-30,90 second-feet; May 1-31,155 second-feet; 
June 1-2, daily discharge; Dec. 9-15, 38 second-feet; and Dec. 16-31,100 second-feet.

, Monthly discharge of Cascade Creek at Thomas Bay for 1919.

Month.

July......................................................

November

Discharge in second-feet.
 

Maximum.

82

605 
640 

1,320 
1,140 
1,110 

342

1,320

Minimum.

22

38

145 
355 
330 
150 
92 
42

22

Mean.

161 
27.0 
27.4 
74.6 

155 
322 
476 
571 
487 
334 
102 
72.5

236

Run-off in 
acre-feet.

9,900 
1,500 
1,680 
4,440 
9,530 

19,200 
29,300 
35,100 
29,000 
20,500 
6,070 
4,460

171,000
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GREEN LAKE OUTLET AT SILVER BAY, NEAR SITXA.

LOCATION. In latitude 56° 59' N., longitude 135° 5' W., at outlet of Green Lake, 
head of Silver Bay, 10£ miles by water south of Sitka.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 22, 1915, to December 31, 1919.
GAGE. Stevens water-stage recorder on right bank, at outlet of lake, reached by trail 

which leaves the beach one-fourth mile north of mouth of stream, ascends a 
600-foot ridge, and then drops down to the outlet of the lake. Gage datum low 
ered 1 foot December 27, 1916.

DISCHARGE MEASUREMENTS. Made from cable across outlet 30 feet below gage.
CHANNEL AND CONTROL. From Green Lake, 240 feet above sea level and 1,800 feet 

from tidewater, the stream descends in a series of falls and rapids through a narrow 
canyon whose exposed rock walls rise vertically more than 100 feet.

EXTREMES OF DISCHARGE. Maximum stage during year, 12.4 feet, probably on Oc 
tober 6, estimated from vertical line traced by recording pencil while clock of 
recorder did not run (discharge, estimated from extension of rating curve, 3,000 
second-feet); minimum stage recorded,  0.05 foot March 27-29 (discharge, 10 
second-feet).

1915-1919: Maximum stage recorded, 13.0 feet, September 26, 1918 (discharge, 
estimated from extension of rating curve, 3,300 second-feet); minimum stage 
recorded,  0.05 foot March 27-29, 1919 (discharge, 10 second-feet).

ICE. Ice forms on lake and at gage, but because of current and flow of relatively 
warm weather from the lake the control remains open.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 
10 and 1,300 second-feet. Operation of water-stage recorder satisfactory except 
for periods indicated by breaks in record, as shown in the footnote to the daily- 
discharge table. Daily discharge ascertained by applying to the rating table 
mean daily gage height, determined by inspecting gage-height graph, or, for 
days of considerable fluctation, by averaging results obtained by applying to 
rating table gage heights for regular intervals of day. Records good, except 
those for periods when gage was not operating satisfactorily, which are fair.

In the fall and winter the flow is low because there is little ground storage, and on 
most of the drainage area the precipitation is in the form of snow. This accumulated 
snow produces a large run-off during the spring, and the melting ice from the glacier 
and the ice-capped mountains augments the run-off from precipitation during the 
summer. The area of Green Lake is estimated to be about 175 acres. 3

The discharge measurements were made at the station during the year.

* Supersedes figure published in U. S. Geol. Survey Bulls. 662, 692, and 712. 

7230-° 21 Bull. 714  11
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Daily discharge, in second-feet, of Green Lake outlet at Silver Bay for 1919.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Jan.

70
14.9

188
144

1 580'son

568
557

480
226
177
138
122

107
92
80
70
67

66
67
67
61
59

55
55
53
60
57
51

Feb.

44
49
40
4n
38

38
38

34
36
42

48
43
38

38
33

32
37
42
58
59

48
4(1
36
30
27

24
18
18

Mar.

.16
16
15

12

18
18
16
14
12

11
10
10
10
12
30

Apr.

147
164
14(1

iin

126
100
85
70
76

70
70
76
76
70

67
66
81

134
156

142
116
107
126
154

240
294
219
168
i";";

May.

138
114
100
97
102

124
206
286
294
226

337
182
947
312
470

442
490
3(11
397
528

406
262
212
226
303

94/1
194
168
162
164
166

June.

919
233
233
919

206
200
194
94(1
286

380
328
3*^4
312
286

312
362
371
490
652

547
588
620 508
499

4W
415
415
388
346

July.

303
354
461
620
673

557
547
U7

547
KX7

557
599
588
630
518

397
34ft
337
362
388

406
288
388
380
354

3fi9
AW

652
706

518

Aug.

4fi1

433
41 ̂
371

433
641

489
371
3(11

Oct.

182
338

820
307
010
172
142

128
134

Nov.

^9

Dec.

66
60
60
60
VI

62
69
KQ

Aft
. 38

37
38
40
43
44

E. Discharge for following periods extimated, because of unsatisfactory operation of water-stage 
3r, by comparison with hydrographs for other stations: Mar. 3, 15 second-fi

NOTE. I
recorder, by comparison with hydrographs for other stations: Mar. 3, 15 second-feet and Mar. 4-19, 15 
second-feet; from maximum and minimum stages indicated by recorder and by comparison with record 
of flow for Sweetheart Falls Creek: Aug. 1-14, 500 second-feet; Aug. 24-31, 385 second-feet; Sept. 1-30, 500 
second-feet; and Oct. 1-18. 500 second-feet; from maximum and minimum stages indicated by recorder 
and by comparison with climatic data for Juneau and hydrographs of other stations: Oct. 28-31,155 second- 
feet; Nov. 1-29,185 second-feet; and Dec. 16-31, 200 second-feet.

Monthly discharge of Green Lake outlet at Silver Bay for 1919.

Month.

April................................-...........:,.......

July.....................................................

Discharge in second-feet.

Maximum.

1,580 
59 
30 

294 
528 
652 
706

1,580

Minimum.

51 
18 
10 
66 
97 

172 
303

37

10

Mean.

231 
37.9 
14.8 

126 
255 
358 
488 
452 
500 
392 
181 
128

265

Run-off in 
acre-feet.

14,200 
2,100 

910 
7,500 

15,700 
21,300 
30,000 
27,800 
29,800 
24,100 
10,800 
7,870

192,006
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BARANOF LAKE OUTLET AT BARANOF, BARANOF ISLAND.

LOCATION. In latitude 57° 5' N., longitude 134? 54' W., at townsite of Baranof, at 
head of Warm Spring Bay, east coast of Baranof Island, 18 miles east of Sitka 
across island but 96 miles from Sitka by water through Peril Strait.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 28,1915, to December 31,1919.
GAGE. Stevens water-stage recorder on right bank 700 feet below Baranof Lake and 

800 feet above tidewater at head of Warm Spring Bay.
DISCHARGE MEASUREMENTS. At medium and high stages, from cable across stream 

100 feet below lake and 600 feet above gage; at low stages, by wading 100 feet 
below cable.

CHANNEL AND CONTROL. From Baranof Lake, at elevation 130 feet above sea level 
and 1,500 feet from tidewater, the stream descends in a series of rapids and small 
falls and enters the bay in a cascade of about 100 feet concentrated fall. The 
bed is of glacial drift, boulders, and rock outcrop. The gage is in an eddy 50 
feet downstream from the foot of a small fall and 100 feet upstream from a riffle 
which forms a well-defined control.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 4.78 feet at 3 p. rri., 
October 6 (discharge, computed from an extension of rating curve, 2,610 second- 
feet); minimum flow, estimated by comparison with record of flow for Green 
Lake outlet, 20 second-feet, March 27-29.

1915-1919: Maximum stage recorded during period, 5.3 feet August 10, 1915 
(discharge, computed from extension of rating curve, 3,350 second-feet); mini 
mum flow, estimated, 20 second-feet, March 27-29,1919.

ICE. Because of the swift current and flow of relatively warm water from the lake 
the stream remains open.

DIVERSIONS. The flume to Olsen's sawmill diverts from the stream 200 feet below 
gage only sufficient water to operate a 25-horsepower Pelton water wheel.

ACCURACY. Stage-dischaige relation permanent, not affected by ice. Eating curve 
well defined below 2,000 second-feet. Operation of water-stage recorder satis 
factory except for periods indicated in footnote to daily-discharge table. Daily 
discharge ascertained by applying to rating table mean daily gage height deter 
mined by inspecting gage-height graph, or, for days of considerable fluctuation, 
by averaging discharge for equal intervals of day. Records good except for 
periods when recorder did not operate satisfactorily and for periods when water 
was frozen in well, for which they are roughly approximate.

The drainage area is rough and precipitous, and the vegetable and soil cover is thin, 
even on the foothills of the mountains. The run-off is rapid, and the ground storage 
is small. During a hot, dry period, however, the flow is greatly augmented by melt 
ing ice from several small glaciers and ice-capped mountains.

No discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of Baranof Lake outlet at Baranoffor 1919.

Day.

-I........... .........................
2....................................
3....................................
4....................................
5....................................

6....................................
7......... ...........................
8....................................
9....................................

10..... ........... ....... . ........

11......... ..........................
L2.. ..................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Apr.

-

119
129
173
235

252
w;
242
261
282

Q91

SdS

901

May.

X

255
222
197
187
191

225
297
380
420
460

788
fi<X

545
725
970

820
615
590
695
788

fidn
w>
464
590
615

484
404
356
<w>
348
366

June.

396
436
450
450
436

456
468
456
£00
615

640
640
668
668
615

>;Q(i
615
615
725
930

855
855
890
855
820

820
788
788
755
668

July.

fiin
fi4A
668
890

1,100

1,010,
930
820
788
820

son
1,050
1,100
1 140'930

70 K
640
590
fill
668

79 <;

Aug.

CQfl

^Qfi
500

Sept.

392
321
285
261
252

252
264
300
424
615

590
fun

1,940
1,650
1,010

7j;c
890

1,330
1.050

788

1,540
1,430

855
1,010
1,380

820
545
420
352
321

Oct.

279
435

1,540
2,000
1,940

2,320
1,540

855
£45
476

392
345
285
255
230

230
230
270
291
500

396
306
255
218

191
189
183
203

. 193

Nov.

171
141
124
110
94

83
84
80

NOTE. Discharge for following periods estimated, because of unsatisfactory operation of gage, by com 
parison with record for Green Lake outlet: Jan. 1-31,280 second-feet; Feb. 1-28,60 second-feet; Mar. 1-31, 
30 second-feet; Apr. 1-16,170 second-feet. Discharge for following periods estimated by comparison with 
record for Sweetheart Falls Creek: June 3-4, 450 second-feet; July 22-31, 825 second-feet; Aug. 1-28, 770 
second-feet. Following periods estimated from maximum and minimum stages shown by gage and by 
comparison with records for other stations: Nov. 9-30,210 second-feet; Dec. 1-15,55 second-feet; Dec. 16-31, 
215 second-feet.

Monthly discharge of Baranof Lake outlet at Baranof for 1919.

Month.

April. .. ...................................................

July......................................................
A nfmcf

The year. ..........................................

Discharge in second-feet.

Maximum.

970 
930

1.940 
2,320

Minimum.

187 
396

252 
183

Mean.

280 
60 
30 

210 
490 
649 
827 
750 
756 
575 
184 
138

415

Run-off in 
acre-feet.

17,200 
3,330 
1,840 

12,500 
30,100 
38,600 
50,800 
46,100 
45,000 
35,400 
10,900 
8.480

300,000
\
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SWEETHEART FALLS CREEK NEAR SNETTISHAM.

LOCATION. In. latitude 57° 56£' N., longitude 133° 41' W., on east shore 1 mile from 
head of south arm of Port Snettisham, 3 miles south of mouth of Whiting River, 7 
miles by water from Snettisham, and 42 miles by water from Juneau. No large 
tributaries enter river between gating station and outlet of large lake, 2£ miles 
upstream.

DRAINAGE AREA. 27 square miles (measured on United States Geological Survey 
topographic map of the Juneau gold belt, edition of 1905).

RECORDS AVAILABLE. July 31, 1915, to March 31, 1917; May 21, 1918, to December 
31,1919.

GAGE. Stevens water-stage recorder on right bank, 300 feet upstream from tidewater 
on east shore of Port Snettisham. Gage washed out in November, 1917, and 
record from April 20, 1917, lost with gage. New Stevens water-stage recorder 
installed May 21, 1918, at same datum and at approximate location of old gage.

DISCHARGE MEASUREMENTS. At medium and high stages, made from cable across 
river one-fourth mile upstream from gage; at low stages, made by wading in 
channe.l at mouth of creek exposed at low tide.

CHANNEL AND CONTROL. From the outlet of the lake at an elevation of 520 feet above 
sea level and 2$ miles from tidewater the water descends in a series of rapids and 
falls through a narrow, deep canyon. Gage is in a pool at foot of two falls, each 
25 feet high, which are known as Sweetheart Falls; outlet of pool is a natural rock 
weir, which forms a well-defined and permanent control for gage.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 
6.0 feet at 10 p. m. October 6 (discharge computed from extension of rating curve, 
2,260 second-feet); minimum stage, 0.15 foot 12 a. m. March 29 (discharge, 28 
second-feet).

1915-1919 (except for period of no record): Maximum stage recorded, 7.15 feet 
. at midnight, September 26, 1918 (discharge, computed from an extension of the 

rating curve, 2,880 second-feet); minimum flow, estimated from discharge measure 
ment and climatic data, 15 second-feet February 11,1916.

ICE. Stage-discharge relation affected by ice only for short periods during extremely 
cold weather.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 
40 and 1,300 second-feet; extended beyond these limits by estimation. Opera 
tion of water-stage recorder satisfactory except for periods shown in footnote to 
daily-discharge table. Daily discharge ascertained by applying to rating table 
mean daily gage height determined by inspecting gage-height graph, or, for days 
of considerable fluctuation, by averaging results obtained by applying to rating 
table gage heights for regular intervals of day. Records excellent except for 
periods of ice effect or break in record and for discharge above 1,300 second-feet, 
for which they are fair.

In the fall and winter the run-off is small because the precipitation is in the form of 
enow, and because of the small amount of ground storage; during a hot, dry period the 
low run-off from the ground and lake stage is augmented by melting ice from one 
glacier.

The following discharge measurement was made by G. H. Canfield: 
§February 16, 1919: Gage height, 0.35 foot; discharge, 48 second-feet.
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Daily discharge, in second-feet, of Sweetheart Falls Creek near Snettisham for 1919.

Day.

1.. ............

3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
1Q
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

102
141
176
169
300

745
845
945
805
585

505
365
285
225
178

152
131
113
102
93

85
87
an
an
87

74
104
88
Qfl
87
79

Feb.

73
67
62
58
55

58
50
49
48
48

40
49
47
60
52

48
47
82
64
64

58
53
47
46
44

44
43

Mar.

42
41
41
42
50

60
60
57
47
42

37
34
37
44
39

33
37
38
38
48

60
58
48 w
34

19
30
in
90

38
42

Apr.

82
98
90
90
141

141
119
109
108
102

95
95
go
92
90

87
85
90
117
125

129
127
125

183

300
400
365
qi E

285

May.

240
1QQ

176
ifi4
i<;a

164
183
94n
285
294

904
294
300
306
372

463
460
442
488
645

605
488
410
382
410

393
354
197
315
309

June.

324
351
428
449
494

382
365
365
393
470

525
585
585
525
488

,470
525
545
545
625

725
685
645
625
605

7fK
785

1 685
625
585

July.

565
545
505
525
585

705
865
805
705
705

645
585
565
645
685

625
545
525
488
505

545
565
565
545
525

 inn

finn
745
825
745

Aug.

645
IBI

525
470
19 X,

KIT;
565
>;«<;
645
665

585
525
488
525
705

705
665
605
665
968

968
745
u^
4^

382

348
324
330
101
585
R9H

Sept.

545
41 <^
348
285
240

216
9n9
1QQ
196
91*i

XCO

488
' ^4^

925
905

705
565
685
R4<;
725

70 1
1,010
1 ftftA

QQft
1,170

1,170
QAC

605
428
qon

Oct.

9fl4

216
418

1,120
1 ORft

2,010
2,010
i i<;n
 885
u**

386
315
9>»a
210
176

152
146
144
164
231

585
565
IQfl
ODE

O1O

174
1 AA

141

19Q

Nov.

121

102
on
84

70
74
70
70
67

64
62
60
64
72

85

. 270
488
442

460
390
9S*
91 fl
1 *\ft

104
CM
ftd.

Dec.

76
70
66
62
^ft

57
54
50
44
49

41
4A
39
41
52

TO

435
OQO

276

1 TO
144
148
171

300
330
940
IBS
149

NOTE. Daily discharge for following periods estimated by comparison with hydrograph for Cascade 
Creek, because stage-discharge relation was affected by ice or because of unsatisfactory operation of water- 
stage recorder: Jan. 5-8, Feb. 27 to Mar. 5, Apr. 1-7, and Dec. 10-12.

Monthly discharge of Sweetheart Falls Creek near Snettishamfor 1919.

Month.

April................ ....................................
May ............................... ............. .....

July.....................................................

Discharge in second-feet.

Maximum.

945 
82 
60 

400 
645 
785 
865 

.   968 
1,170 
2,010 

488 
435

2,010

Minimum,

74 
43 
29 
82 

159 
324 
488 
324 
196 
125 
60 
39

29

Mean.

256 
53.9 
42.2 

147 
342 
535 
613 
577 
604 
489 
154 
136

331

Run-off in 
acre-feet.

15,700 
2,990 
2,590 
8,750 

21,000 
31,800 
37, 700 
35,500 
35,900 
30,100 
9,160 
8,360

240,000

CRATER LAKE OUTLET AT SPEEL RIVER, PORT SNETTISHAM.

LOCATION. At outlet of Crater Lake, 1 mile upstream from edge of tide flats at head of
north arm of Port Snettisham, 2 miles by trail from cabins of Speel River project,
which are 42 miles by water from Juneau. 

DRAINAGE AREA. 11.9 square miles above water-stage recorder at lake outlet, and 13
square miles above staff gage at beach (measured on topographic maps of the
Alaska Boundary Tribunal, edition of 1895). 

RECORDS AVAILABLE. January 23, 1913, to December 31, 1919.
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GAGE. Stevens water-stage recorder on left shore of lake 100 feet upstream from 
outlet. A locally made water-stage recorder having a natural vertical scale and a 
time scale of 7 inches to 24 hours was used until replaced by Stevens gage June 
29, 1916. The gage datum remained the same during the period. . During the 
winter, because of inaccessible location and deep snow, the operation of the gage 

' at the lake was discontinued, and the stage read at staff gage in channel exposed 
at low tide at beach. The first gage at beach was set at an unknown datum and 
washed put in winter of 1915-16. Another staff gage was set at about the same 
location November 24,1916. Other staff gages were set at about the same location 
January 11 and November 13, 1918.

DISCHARGE MEASUREMENTS. Made from cable across outlet of lake, 100 feet down 
stream from gage and 10 feet upstream from crest of first falls. The rope sling 
from which discharge measurements were first made was replaced in fall of 1915 
by a standard U. S. Geological Survey gaging car, making more reliable measure 
ments possible.

CHANNEL AND CONTROL. The gage is on left shore of lake, 100 feet upstream from 
outlet, where the stream becomes constricted into a narrow channel, the bed of 
which is composed of large boulders and rock outcrops that form a well-defined 
and permanent control.

.EXTREMES or DISCHARGE. 1913-1919: Maximum stage occurred, probably, on 
September 26, 1918 (discharge, 2,300 second-feet, estimated by multiplying 
maximum discharge at Long River on September 27,1918, by 0.44, which is the 
ratio between the maximum discharges of Crater Lake outlet and Long River on 
August 19 and 20, 1917; minimum discharge, 5 second-feet, February 1-13, 1916, 
estimated from one discharge measurement and by comparison with climatic 
data, and February 13,1919.

ACCURACY. Stage-discharge relation permanent. Rating curve defined by 19 dis 
charge measurements, 13 of which were made by employees of the Speel River 
Project (Inc.) and 6 by an engineer of the United States Geological Survey, and 
is well defined below and extended above 1,000 second-feet. Rating curve used 
January 1 to February 10 for staff gage at beach fairly well defined. Operation 
of water-stage recorder satisfactory except for July 1-8, when gage clock was run 
down; gage-height graph August 6 to October 8 lost, when skiff capsized with 
G. H. Canfield, October 8. Discharge record January 1 to February 10 com 
puted from gage-height record for staff gage at beach. Daily discharge May 23 to 
August 5 ascertained by applying to rating table daily gage height determined by 
inspecting gage-height graph, or for days of considerable fluctuation, by averaging 
results obtained by applying to rating table mean gage heights for regular inter 
vals of the day.

Crater Lake is 1,010 feet above sea level and covers 1.1 square miles. The sides of 
the mountains surrounding the lake are steep and barren, and the tops are covered 
by glaciers.

Discharge measurements of Crater Lake outlet at Speel River, Port Snettisham, during
1918.

[Made by G. H. Canfield.]

Date.

Jan. 11..
Feb. 16. .

Gage 
.height.

Feel. 
ol.22
o.58

Dis 
charge.

Sec.-J.t. 
127
10.1

Date. Gage 
height.

Feet. 
o.74

Dis 
charge.

Sec.-Jt. 
32
14.6

Referred to staff gage at beach, installed Nov. 13,1918.
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Daily discharge, in second-feet, of Crater Lake outlet at Speel River, Port Snettisham, for
1919.

Day.

1.................. ...................
2....................................
0

4....................................
5....................................

6....................................
7....................................
8.....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20...................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Jan.

32
136
82
62
78

82
200
175
165
146

127
104
74
58
55

48
44
41
35
35

35
32
32
26
29

29
29
29
35
34
32

Feb.

35
35
29
18
15

13
9
7
7
10

8
7
5
9
13

10

May.

126
120
142

126
112
103
100
100

June.

105
120
150
156
146

129
126
129
142
174

205
221
214
200
191

189
198
200
207
237

304
304
304
304
304

316
350
316
282
275

July.

272
265
261
272
304

362
502
487
443
472

457
416
472
532
502

402
338
316
316
327

375
375
375
375
350

375
429
547
675
728
610

Aug.

532
472
429
416
472

Oct.

402
293

221
189
161
139
122

113
112
118
164
356

422
304
212
161
134

116
113
111
102
101
98

Nov.

93
83
78
69

32
31
30
36
42

87
103
293
350
327

362
251
178
132
108

92

NOTE. Discharge for following periods, for which gage-height records are not available, estimated from 
records for Sweetheart Falls Creek: Jan. 10, 20, 30, and Feb. 11, daily discharge: Feb. 17-28, 15 second- 
feet; Mar. 1-31,12 second-feet; Apr. 1-30, 47 second-feet; May 1-22, 118 second-feet: July 1-8, daily dis 
charge; Aug. 6-31, 520 second-feet; Sept. 1-30. 420 second-feet; Oct. 1-8, 470 second-feet; Nov. 5-10,25 
second-feet; Nov. 27-30, 25 second-feet; and Dec. 1-31, 30 second-feet.

Monthly discharge of Crater Lake outlet at Speel River, Port Snettisham, for 1919.

Month.

April.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

200 
35

350
728

362

Minimum.

26 
5

105 
261

98

5

Mean.

68.4 
14.6 
12 
47 

118 
217 
417 
511 
420 
259 
101 
30

Run-off in 
acre-feet.

4,210 
811 
738 

2,800 
7,260 

12,900 
25,600 
31,400 
25,000 
15,900 
6,010 
1,840

134,000
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LONG RIVER BELOW SECOND' LAKE, AT PORT SNETTISHAM.

LOCATION. One-half mile downstream from outlet of Second Lake, 1 mile down 
stream from outlet of Long Lake, one-half mile upstream from head of Indian 
Lake, 2£ miles by trail and boat across Second Lake from cabins of the Speel 
River project at head of the North Arm of Port Snettisham, 42 miles by water 
from Juneau.

DRAINAGE AREA. 33.2 square miles (measured on sheet No. 12 of the Alaska Bound 
ary Tribunal maps, edition of 1895).

RECORDS AVAILABLE. November 11, 1915, to December 31, 1919.
GAGE. Stevens continuous water-stage recorder on right bank one-half mile below 

outlet of Second Lake.
DISCHARGE MEASUREMENTS. At medium and high stages made 1'rom cable across 

river at gage; at low stages made by wading one-fourth mile downstream.
CHANNEL AND CONTROL. At the gage the channel is deep and the current sluggish; 

banks are low and are overflowed at extremely high stages; bed smooth except 
for one large boulder. A rapid, 500 feet downstream, forms a well-defined and 
permanent control.

EXTREMES OP DISCHARGE. Maximum stage during year probably occurred October 6, 
but stage is unknown as gage-height graph July 9 to October 8 was lost; minimum 
flow 35 second-feet, March 29.

1916-1918: Maximum stage, 10.2 feet September 27, 1918 (discharge, estimated 
from extension of rating curve, 5,300 second-feet); minimum flow, 23 second-feet, 
February 13, 1916.

ICE. Stage-discharge relation affected by ice during January, February, March, and 
April.

ACCURACY. Stage-discharge relation permanent; affected by ice or poor connection 
between well and river January 16 to February 27, March 6 to April 2, April 9-15, 
November 1-14, and December 4. Rating curve fairly well defined between 
50 and 400 second-feet and well defined between 400 and 2,000 second-feet. 
Operation of water-stage recorder satisfactory except for periods indicated in 
footnote to daily-discharge table. Gage-height graph July 9 to October 8, lost 
on October 8, when skiff capsized with G. H. Canfield. Daily discharge ascer 
tained by applying to the rating table daily gage height determined by inspecting 
the gage-height graph. Records good except for stages below 400 second-feet and 
periods of break in gage-height record, for which they are roughly approximate.

The area draining to Long River between Long Lake outlet and this station com 
prises only 1.3 square miles, including First Lake and Second Lake. Because this 
area is at a low altitude and' has no glaciers the run-off per square mile from it is greater 
early in the spring but much less in summer than that from ,the area above Long Lake, 
which is partly covered by glaciers.

Discharge measurements of Long River below Second Lake, at Port Snettisham, during 1919.

[Made by G. H. Canfield.]

Date.

Jan 10........................

Gage 
height.

Feet. 
2.40

ol.74

Dis 
charge.

Sec.-Jt. 
345

88

Date.

JulyS........................
Dec. 4........................

Gage 
height.

Feet. 
4.03

' 1.00

Dis 
charge.

Sec.-Jt. 
920

63

<» Stage of water surface in well; connection between well and river obstructed.
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Daily discharge, in second-feet, of Long River 1 below Second Lake, at Port Snettisham, for
1919.

Day.

1........ ....................................
2...........;................................

3............................................
4............................................
5. ...........................................

6............................................
7............................................
8. ...........................................
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22. ...........................................
23............................................
24. ...........................................
25............................................

26............................................
27............................................
28............................................
29. ...........................................
30............................................
31............................................

Jan.

100
230
280
175
260

500
670
720
550
345

ill
w
198
171
146

May.

420
son
366
411

360
331
309
290
304

June.

317
360
411
411
390

360
sfin
372
405
474

530
548
548
5T9
495

495
512
M9
530
600

680
700
720
720
710

770
820
750
680
650

July.

630
600
565
630
720

900
1,070
970

Oct.

975
660

495
405
317
257
207

186
190
252
301
520

660
480
345
259
204

171
170
232
175
149
141

Nov.

125
115
106
95
85

80
75
72
70
68

65
62
80
130
211

317
339
495
505
530

565
414
290

Dec.

76
70
66
63

141
267

290
239
185
150
130
115

NOTE. Owing to ice effect or obstruction in connection between gage well and river, discharge was 
estimated for following periods from current-meter measurement of Apr. 9 and comparison with weather 
records for Juneau and nydrograph of Sweetheart Falls Creek: Jan. 1-9, daily discharge shown in table 
Jan. 16-31, 95 second-feet; Feb. 1-28, 55 second-feet; Mar. 1-31, 50 second-feet; Apr. 1-30, 125 second-feet 
May 1-21,285 second-feet. Daily discharge, June 25 to July 7 determined from gage-height graph drawn 
through maximum amd minimum stages shown by recorder and by comparison with graph for Sweet 
heart Falls Creek. Discharge for following periods estimated from records for Sweetheart Falls Creek 
owing to loss of gage-height record: July 9-31.900 second-feet; Aug. 1-31,1,050 second-feet; Sept. 1-30,1.000 
second-feet; Oct. 1-8, 1,070 second-feet. Daily discharge Nov. 1-14, Dec. 1-3, and mean discharge Nov. 
24-30 (125 second-feet) estimated from records for Sweetheart Falls Creek. Mean discharge, Dec. 5-23 
(115 second-feet), and daily discharge, Dec. 28-31, estimated from maximum and minimum stages shown 
by recorder and by comparison with records for Sweetheart Falls Creek.

Monthly discharge of Long River below Second Lake, at Port Snettisham, for 1919.

Month. '

March....................................................

July......................................................

October. ..................................................

Discharge in second-feet.

Maximum.

720

820

565

Minimum.

317

141 
62 
63

Mean.

209 
55 
50 

125 
309 
545 
864 

1,050 
1,000 

526 
192 
128

424

Run-off in 
acre-feet.

12,900 
3,050 
3.070 
7,440 

19,000 
32,400 
53,100 
64,600 
59,500 
32,300 
11,400 
7,870

307; 000
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GRINDSTONE CREEK AT TAKU INLET.

LOCATION. On north shore of Taku Inlet, between Point Bishop and Point Salisbury, 
one-fourth mile west of mouth of Rhine Creek and 11 miles by waterfrom Juneau.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 6,1916, to December 31, 1919.
GAGE. Stevens continuous water-stage recorder on left bank, 200 feet from tidewater, 

installed September 16, 1916. 'A Lietz seven-day graph water-stage recorder 
'was used May 6 to June 17,1916.

DISCHARGE MEASUREMENTS. At all stages made by wading either in the channel on 
the beach, which is exposed at low tide, or 100 feet below gage at high tide.

CHANNEL AND CONTROL. For a distance of one-fourth mile from tidewater the stream 
descends in a series of rapids and falls through a narrow, rocky channel. The 
gage is at upper end of a turbulent pool between two falls, the lower of which 
forms a well-defined control. When gage was installed logs were jammed in 
channel near upper end of pool. /

EXTREMES OP DISCHARGE. Maximum stage during year, from water-stage recorder, 
4.2 feet at 5 p. m. October 3 (discharge, estimated from extension of rating curve; 
330 second-feet); minimum discharge, 3 second-feet March 16-20, estimated by 
comparison with climatic data.

1916-1919: Maximum stage, 6 feet at 7 p. m. September 26, 1918 (discharge, 
estimated from an extension of the rating curve, 700 second-feet); minimum 
stage, -0.24 foot April 5-7, 1918 (discharge, 2.6 second-feet).

ICE. Stage-discharge relation sometimes affected by ice.
ACCURACY. Stage-discharge relation permanent. Rating curve, revised by meas- 

  urements made during 1919, well defined below 150 second-feet; extended above 
150 second-feet by estimation. Operation of water-stage recorder satisfactory 
except for periods shown in the footnote to daily-discharge table. Daily discharge 
ascertained by applying to rating table 'mean daily gage height determined by 
inspecting gage-height graph, or, for days of considerable fluctuation, by averag 
ing results obtained by applying to rating table mean gage heights for regular inter 
vals of day. Records good except those for periods of break in record .and dis 
charge above 150 second-feet, which are poor.

Discharge measurements of Grindstone Creek at Taku Inlet during the year ending Sept.
30, 1918.

[Made by G. H. Canfleld.J

Date.

23........................
Feb. 21... ....................
Mar. 22.......................

Gage 
height.

Feet. 
a 0.59
a. .43

.15
- .05

Dis 
charge.

Sec.-ft. 
11.6
11.0
6.1
3.8

Date.

Apr. 22 ......................
July?........................
Dec. 13.......................

Gage 
height.

Feet. 
i 0.59

1.71
b .40

Dis 
charge.

Sec.-ft. 
16.0

114
10.6

a Control partly obstructed by ice. & Ice cover arched over control; no backwater.



172 MINERAL RESOURCES OF ALASKA, 1919.
i

Daily discharge, in second-feet, of Grindstone Creek at Tabu Inlet for 1919.

Day.

1... ...........
2.... ..........
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
99

23..............
24..............
25..............

26..............
27..............
00

29..............
30..............
31...........'...

Jan.

17
25
1Q

17
19

45
40
56
38
30

28
24
20
18
17

16
14
11
11
19

19

14
11

. 11
11

11
11
10
10
10
10

Feb.

10
9.5
9 n
9.0
8.0

7.5
8.0
8.0
7.5
7.5

7.5
7.0
7.0
7.0
7.0

7.0
7.0
7.5
8.0
7.5

7.0
6 K

5.5
5.0
4.5

4.0
3.5
3.5

Mar.

  3.5
3.5
3.0
3.0
3.0

3.5
4.0
3.5
3.0
3.5

3.5
3.5
3.5
3.5
3.5

3.0
3.0
3.0
3.0
3.0

3.5
4.0

Apr.

17
18
19
30

52
43
34
26
24

May.

19
18
17
17
17

18
19
26
34
30

28
32
31
36
44

i 
48
43
44
48
48

,41
38
34
37
38

36
32
29
28
28
29

June.

29
41
61
64-
55

48
42
39
44
59

64
56
55
52
49

49
51
50
51
70

71
66
59
53
u

70
71
61
54
49

July.

47
45
67
69
73

128
130
92
92
89

80
74
79
83
71

61
57
70
62
62

60
54
52
49
45

51
59
64
74
70
57

Aug.

52
47
46
48
50

46
40
71
67
48

43
39
41
57
50

51
43
43
85
79

54
45
37
34
31

28
43
38
61
52
43

Sept.

35
30
26
24
24

22
22
21
48
60

34
34
116
69
50

43

80
64
60
52
45

Oct.

40
85
184
130
260-

189
124
87
70
60

51
45
41
36
32

33
28
38
48
48

43
32
28
25
24

23
27
24
22
22
21

Nov.

19
18
17

28
23
18
17

17
18
16
15
14

Dec.

13
15
15
11
12

1 9

11
10
Q f\

Q *
22
34
16
14

11
1S

15
16
1Q

27
19
16
15
16
-16

NOTE. Discharge for following periods estimated by comparison with records of flow for other stations, 
because stage-discharge relation was affected by ice: Jan. 19-25, Feb. 25-28, and Mar. 1-21, as shown in 
table. Operation of water-stage recorder not satisfactory for following periods, discharge estimated from 
maximum and minimum stages indicated by recorder and by comparison with records of flow for other 
stations: Mar. 22-31, 5 second-feet; Apr. 1-21, 15 second-feet; Sept. 17-25, 120 second-feet; Nov. 4-21, 25 
second-feet; and Dec. 7-12,11 second-feet.

Monthly discharge of Grindstone Creek at Taku Inlet for 1919.

Month.

July..................:..................................

Discharge in second-feet.

Maximum.

56 
v ' 10

52 
48 
71 

130
85

260

34

260

Minimum.

10 
3.5 
3.0

17 
29 
45 
28 
21 
21 
14 
8.0

3.0

Mean.

19.3 
7.00 
3.82 

19.3 
31.8 
54.6 
69.9 
48.8 
68.0 
61.9 
22.3 
14.7

35.3

Run-off in 
  acre-feet.

1,190 
389 
235 

1,150 
1,960 
3,250 
4,300 
.3,000 
4,050 
3,810 
1,330 

904

25,600
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CARLSON CHEEK AT SUNNY COVE.

LOCATION. At Sunny Cove, on west shore of Taku Inlet, 20 miles by water, from 
Juneau.

DRAINAGE AREA. 22.26 square miles (determined by engineering department of 
Alaska Gastineau Mining Co. from surveys made by that company).

RECORDS AVAILABLE. July 18, 1916, to December 31, 1919.
GAGE. Stevens water-stage recorder on left bank, 2 miles from tidewater; inspected 

several times a week by employees of Alaska Gastineau Mining Co.
DISCHARGE MEASUREMENTS. At high stages, made from cable across river one-half 

mile downstream from gage; at medium and low stages, made by wading 500 feet 
upstream from gage.

CHANNEL AND CONTROL. Above the gage the stream meanders in one main channel 
and several small channels through a flat, sandy basin about a mile long; just 
below^the gage the channel contracts and the stream passes over rocky falls that 
form a well-defined and permanent control. The point of zero flow is at gage 
height 1.5 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 6.75 feet at 4 
p. m. September 13 (discharge, from extension of rating curve, 4,440 second- 
feet); minimum flow, estimated by comparison with record of flow for Sweetheart 
Falls, 15 second-feet, March 28.

1916-1919: Maximum stage, 8.1 feet at 2 p. m. September 26, 1918 (discharge, 
computed from extension of rating curve, 6,200 second-feet); minimum flow, 
estimated from climatic data and hydrographs for streams in near-by drainage 
basins, 10 second-feet, April 1-7, 1918.

ICE. Stage-discharge relation affected by ice. ,
ACCURACY.  Stage-discharge relation permanent. Rating curve well defined between 

70 and 2,000 second-feet, extended below 70 second-feet to point of zero flow and 
above 2,000 second-feet by estimation. Operation of water-stage recorder satis 
factory except for periods of break in record as indicated in footnote to daily- 
discharge table. Daily discharge ascertained by applying to rating table mean 
daily gage heights determined by inspecting gage-height graph, or, for days of 
considerable fluctuation, by averaging results obtained by applying to rating 
table mean gage heights for regular intervals of the day. Records good except 
for stages below 70 second-feet and above 2,000 second-feet and for periods of 
break in record, for which they are fair.

Discharge measurements of Carlson Creek at Sunny Cove during 1919. 

[Made by G. H. Canfield.)

Date.

Jan. 23.. .....................
Feb. 21.......................
Mar.22...... .................

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft. 
040

Date.

Apr.22.. .....................
Aug. 12.... ..................

Gage 
height.

Feet. 
-0.30

1.70

Dis 
charge.

Sec.-ft. 
76

474
033

o Creek covered with thick ice. Measurement made 2 miles below gage; measured discharge reduced 
5 per cent to obtain flow at gage.
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Daily discharge, in second-feet, of Carlson Creek at Sunny Cove for 1919.

Day.

1.. ..........................................
2............................................
3............................................

5............................................

6........................'....................
7. ...........................................8.......................................:....
9............................................
10.............................................

11............................................
12. ...........................................
is............:...............................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

May.

340
545

402
315
277
268
292
325

June.

367
399
530
455
387

370
419
425
500
622

640
575
605
545
530

515
575.
545
575
710

780
710
675
728
762

762
745
692
675
605

July.

605
560
658

675
590

675
820
950

1,020
745
622

Aug.

590
560
545
658
762

590
530
658
840
622

530
470
581

1,450
885

860
622
622

1,510
902

500
.359

300
272
263

250
382
590
745
500
272

Sept. "

175
137
120
108
102

108
127
128
452

1,020

362
485

 3,150
999
470

382
1,040
1,210

540
440

2,030
662
636

1,460
1,170

396
210
115
156
106

Oct.

104
288

1,100
1,080
1<,860

3,160
1,270

441
272
182

124
114
107
107
104

101
104
136

. 256
455

455
156
102

Dec.

33

NOTE. Operation of water-stage recorder unsatisfactory and discharge for following periods estimated 
from four current-meter measurements, weather records, and hydrbgraphs for other stations: Jan. 1-31,137 
second-feet; Feb. 1-28,28 second-feet; Mar. 1-31. 20 second-feet; Apr. 1-23,65 second-feet: Apr. 24-30,200 
second-feet; and May 1-23, 320 second-feet. July 4-23, estimated at 675 second-feet by comparison with 
record of flow for Sweetheart Falls Creek. Discharge for following periods estimated by comparison with 
records for other stations: Oct. 20-23, daily discharge; Oct. 24-31,85 second-feet; Nov. 1-30,130 second-feet; 
Dec. 1-12,45 second-feet; Dec. 14-31,150 second-feet.

Monthly discharge of Carlson Creek at Sunny Cove for 1919.

Month.

March. . .................................................

June. ....................................................
July.....................................................

September. ..............................................

December. ..............................................

The year. . .........................................

Discharge in second-feet.

Maximum.

780 
1,020
1,510 
3,150 
3,160

Minimum

367

250 
102

Mean.

137 
28 
20 
96.5 

327 
581 
688 
620 
617 
412 
130 
106

Run-off in 
acre-feet.

8,420 
1,560 
1,230 
5,740 

20,100 
34,600 
42,300 
38,100 
36,700 
25,300 
7,740 
6,520

228,000
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SHEEP CREEK NEAR THANE.

LOCATION. At lower end of flat basin, above diversion dam for flume leading to 
Treadwell power house at beach and 1 mile by tramway and ore railway from 
Thane.

DRAINAGE AREA. 4.57 square miles above gaging bridge (measured on United 
States Geological Survey map of Juneau and vicinity, edition of 1917).

RECORDS AVAILABLE. July 26, 1916, to December 31, 1919.
GAGE. Stevens water-stage recorder on right bank, at pool formed by an artificial 

control just below small island three-tenths mile upstream from diversion dam. 
Recorder inspected once a week by an employee of the Alaska Gastineau 
Mining Co. '  

DISCHARGE MEASUREMENTS. At extremely high stages, made from gaging bridge 
two-tenths mile downstream from gage; at low stages, made by wading near 

1 bridge section. No streams enter between gage and measuring section, but 
seepage inflow ranges from a small amount to 10 per cent of total flow, the per 
centage of inflow usually being large after periods of heavy precipitation.

CHANNEL AND CONTROL. The station is near the lower end of a flat basin through 
which the stream meanders in a channel having low banks and a bed of sand 
and gravel. An artificial control was built 2 feet below the intake for the gage 
well, to confine the flow in one channel during high water and to insure a per 
manent stage-discharge relation. The spillway of the control at low stages con 
sists of a timber, 16 feet long, set in the bed of the stream. During medium and 
high stages another timber, 8 feet long, bolted at the top near the right end, forms 
part of the control. A 3-foot cut-off wall is driven at the upstream face of the 
spillway. There are wing walls at each end, and an 8-foot apron extends down 
stream from the control.

ICE. Control covered with ice and snow for short period.
EXTREMES OF DISCHARGE. Maximum stage during year, 2.52 feet, at 1 a. m. October 

6 (discharge, estimated from extension of rating curve, 490 second-feet); minimum 
stage,  0.48 foot March 31 to April 2 (discharge, 4.0 second-feet).

1916-1919: Maximum stage during period,,3.5 feet, at 2 p. m. September 26, 
1918 (discharge, estimated from extension of rating curve, 820 second-feet); 
minimum flow, 1.0 second-foot, April 6-8, 1917.

ACCURACY. Stage-discharge relation, between 0.5 and 1.-2 feet, changed January 8. 
Rating curve used January 1-8, fairly well defined below 700 second-feet; curve 
used January 9 to December 31 fairly well defined. Operation of water-stage 
recorder satisfactory except for periods indicated in footnote to daily-discharge 
table. Daily discharge ascertained by applying to rating table mean daily gage 
height determined by inspecting gage-height graph, or, for days of considerable 
fluctuation, by averaging results obtained by applying to rating table mean.gage 

, heights for regular intervals of the day. Records fair.

Discharge measurements of Sheep Creek near Thane during 1919.

[Made by G. H. Canfield.) .

Date.

Feb. 11..,,.... ...............
Mar. 20.......................
Apr. 17.......................
May 13.......................

Gage 
height.

Fed. 
0.66

.30
-.40

.65

.92

Dis 
charge.. '

Sec.-ft. 
18
9.0
4.5

16
52

Date.

July 1. ........................

Oct. 22.. .................... .
Dec. 11.......................

Gage 
height.

Feet. 
1.00
1.135
.80
.53

Dis 
charge.

Sec.-ft. 
74

105
43
13
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Daily discharge, in second-feet, of Sheep Creel near Thane for 1919.

Day.

1. .............
2..............
 3

4..............
5..............

6..............
7 ............
8. ..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16. .............
17..............
18..............
19..............
20. .............

21..............
22..............
23..............
24..............
25..............

26..............
27. .............
28..............
29..............
30..............
31..............

Jan.

99
99
01

1Q

16

OQ

68
75
A3

54

AQ

46
41
OQ

OC

31

27
no

21
19

1Q

19
19
1Q

18

IS

17
16
16
16
15

Feb.

13
11
Q 3
9.2
9.0

8.5
8.4
8.3
8.1
8.0

7 9
7.8
7.7
7.6
7.5

7 3
7 9

7.1
7.1
7.0

G o
6.8
6.7
6.6
6.6

6.6
6.6
6.6

Mar.

6.5
6.4
6.3
6.2
6.0

4.5

A x>

4.4
4.4
i 3
A. 3

.4.2
4 9

4.1
4.1
4.0
4.0

Apr.

4.0
4.0
4.9
5.9
7.0

8.3
9.0

12
15
16

16
16
16
17
18

18
17
18
18
19

22
99

25
23
61

84
86
68
59
50

May.

41
35
32
31
30

30
34
50
61
52

50
52
54
63
86

91
79
82
96
96

84
77
72
79
84

77
68
61
54
54
54

June.

61

72
1 70

84
88

July.

72
72
96
108
108

124
134
108
108
115

108
105
113
115
103

91
as
94
91
88

86
82
79
77
77

77
86
96
108
98
79

Aug.

x 72
63
61
68
72

68
61
72
91
77

70
63
79

96

77
79
141

CO

77
fiS

61
^Q

CO

63
68
88
68
54

Sept.

41
36
35
34
34

32
34
34
68
103

54
56
244
121
88

72
96
OS
84

OKI

108
ncn

176

121
94
79

68
56

Oct.

46
72
210
164
322

379
232
146
111
91

43
40
4n
36

34
34
QO

27
9fi
93

Nov.

19
18
17
17
16

15
15
15
14
14

14
13
13
13
19

68
52
38
25

Dec.

13
13
12
19

12

12
15
25
15
16

16
16
15
15
19

35
26
99

19
17
18

NOTE. Daily discharge Jan. 10-24 and Mar. 1-5 estimated, because of unsatisfactory operating of gage 
by comparison with records for Gold Creek. Discharge for following periods estimated from maximum 
andminimum stages shown by gage and comparison with records of flow for Gold Creek: Mar. 6-19,5 second- 
feet; June 2-3, 80 second-feet; June 8-30, 90 second-feet; Oct. 11-21, 53 second-feet; Nov. 16-20, 60 second-feet; 
Nov. 25-30, 22 second-feet; Dec. 1-10,18 second-feet; Dec. 30 and 31 as shown in table.

Monthly discharge of Sheep Creek near Thane for 1919.

Month.

July......................................................

Discharge in second-feet.

Maximum.

75 
13

86 
96

134 
141 
252 
379

35

379

Minimum.

15 
6.6

4.0 
30

72 
52 
32 
23 
13

Mean.

29.6 
7.87 
4.92 

25.3 
61.4 
86.8 
96.3 
76.3 
91.8 
86.8 
28.2 
17.5

51.3

Run-off in 
acre-feet.

1,820 
437 
303 

1,510 
3,780 
5,160 
5,920 
4,690 
5,460 
5,340 
1,680 
1,080

37,200
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GOLD CREEK AT JUNEAT7.

LOCATION. At highway bridge at lower end of Last Chance basin, 200 feet upstream 
from diversion dam of Alaska Electric Light & Power Co. and one-fourth mile 
from Juneau.

DRAINAGE AREA. 9.47 square miles (determined by engineering department of 
Alaska Gastineau Mining Co. from surveys made by that company).

RECORDS AVAILABLE. July 20, 1916, to December 31, 1919.
GAGE. Stevens continuous water-stage recorder on left bank at upstream side of 

highway bridge. A staff gage was installed September 19, 1916, on left wing 
wall of diversion dam 200 feet downstream and used in determining the time of 
changes in stage-discharge relation at the well gage.

DISCHARGE MEASUREMENTS. At medium and high stages made from gaging bridge 
suspended, at right angles to current, from floor of highway bridge; at.low stages, 
made by wading near gage.

CHANNEL AND CONTROL. Station is at lower end of a flat gravel basin three-fourths 
mile long. For 20 feet upstream from gage the stream is confined between the 
abutments of an old bridge, and for 15 feet downstream it is confined between the 
abutment^ of present bridge. For'a distance of 130 feet farther downstream the 
stream is confined in a narrow channel which is not subject to overflow. Because 
of the steep gradient of channel opposite and for 150 feet below gage, a short 
stretch of the channel immediately below the gage acts as the control. The 
operation of the headgates of flume at diversion dam, 200 feet downstream, does 
not affect the stage-discharge relation at gage, but the swift current during high 
stages shifts the gravel in bed of stream, thereby causing changes in the stage- 
discharge relation.'

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 4.9 feet at 2 p. m., 
September 13 (discharge, computed from extension of rating curve, 1,300 second- 
feet); minimum flow, estimated by discharge measurements and climatic data, 
2 second-feet, March 15-28.

1916-1919: Maximum stage, 6.8 feet September 26, 1918 (discharge estimated 
from extension of rating curve, 2,600 second-feet); minimum discharge, 0.9 
second-foot March 26,1918.

ICE. Stage-discharge relation affected by ice in February, March, and April.
DIVERSION. Water diverted at several points upstream for power development is 

returned to creek above gage, except about 20 second-feet for seven months (when 
there is a surplus over amount used by Alaska Electric Light & Power Co., which 
has prior right) and 1 second-foot the remainder of year, used by the Alaska- 
Juneau Gold Mining Co. A dam 200 feet downstream diverts water into the 
flume of the Alaska Electric Light & Power Co.

REGULATION. No storage or diversions above station regulate the flow more than 
a few hours in low water.

ACCURACY. Stage-discharge relation changed during periods of high water; 13 dis 
charge measurements were made during, year, by use of which rating .curves 
have been constructed applicable as follows: "January 1 to June 21, well defined 
below and fairly well defined above 70 second-feet; June 22 to September 13, 
fairly well defined; September 14-24 (a. m.), poorly defined by one discharge 
measurement; September 24\(p. m.)to November 17, fairly well defined by two 
discharge measurements; November 18 to December 31, fairly well defined by 
two discharge' measurements. Operation of water-stage recorder satisfactory 
except for periods indicated in footnote to daily-discharge table. Daily discharge 
ascertained by applying to rating table mean daily gage height determined by 
inspecting gage-height graph, or, for days of considerable fluctuations, by aver 
aging results obtained by applying to rating table mean gage heights for equal 
intervals of the day. Records fair. 

7230° 21 Bull. 714  12 '
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Discharge measurements of Gold Creek at Juneau during 1919. 
[Made by G. H. Canficld. ]

Date.

Jan. 24.. .......
Feb. 10.........
Mar. 14... ......
Apr. 4..........

18.........

Gage 
height.

Feet. 
0.89
.78

«.70
«. 98

.92

Dis 
charge.

Sec.-ft. 
14.5
10.5
2.1

17.0
14.6

Date.

May 10... ......
Julyl. .........
Aug. 6..........
Sept. 15........
Oct. 15.........

Gage 
height.

Feet. 
1.37
1.88
1.86
2.16
1.08

Dis 
charge.

Sec.-ft. 
59

162
151
173
46

Date.

Nov. 19.........
28.........

Dec. 27.........

Gage 
height.

Feet. 
1.35
.71
.92

Dis 
charge.

Scc.-fl. 
116
24
46

« Control and measuring section frozen over. 

Daily discharge, in second-feet, of Gold Creek at Juneau for 1919.

Day.

1.............
2........... .
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11.............
12..............
13..............
14..............
15..............

16..............
17..............
18... ...........
19. .............
20..............
21 .............
22..............
23..............
24..............
25..............
26..............
27. .............
28..............
29. .............
30. .............
31..............

Jan.

16
22
19
18
20

45
71
88
62
55
46
31
31
27
25
21
19
19
19
19

16
14
14
14
14
14
14
13
13
13
12

Feb.

12
11
11
11
10
10
10
10
10
10

Mar. Apr. May.

48
39
32
27
22

59
55
62
62
77
118

137
109
109
147
152
118
99
92
106
122

102
84
77
72
71
77

June.

88
109

  137
118
109
95
95
07
114
147
158
161
170
143
137

143
147
137
161
215
240
225
210
210
210

222
225
198
180
167

July.

158
153
231
270
255

300
330
246
270
285

285
264

. 309
340
276

208
185
216
210
198
205
195
195
180
162

198
225
255
300
255
190

Aug.

167
147
140
169
108

158
132
174
216
180

102
141
162
285
228
202
162
174
365
285
174
140
130
130
130

115
158
174
198
140
115

Sept.

78
70
63
63
63

63
70
70

240
111
147
920
295

' 188

165
289
on
154
135
490
183
172
470
320
165
 109
93
91
60

Oct.

42
93

410
320
615
725
304
114
70

50
47
39
35
30
drt
in
37
qo

42
- 57

03
73
49
32
30
28
31
26
22
21
20

Nov.

16
15
14
14
14
13
13
13
13
12

12
12
20
18
18

18
46
230
125
134
99
63
45
30
29

30
29
27
25
22

Dec.

20
21
20
19
19
19
17
16
14
14

12
12
12
12
12
16
41
72
33
22
19
17
25
42
53
93
49
36
29
25
27

NOTE.  Water-stage record lort for following periods; discharge estimated from three discharge measure 
ments, from climatic records for Juneau, and by comparison with hydrographs or other stations: Feb. 
11-28,9 second-feet; Mar. 1-31,5 secoiid-feet; and Apr. 1-30,35 second-feet. Operation of water-stage recorder 
unsatisfactory for following periods, discharge estimated by comparison with records for Sheep Creek: 
May 6-9, 50 second-feet; Aug. 11-20, as shown in table.

Monthly discharge of Gold Creek at Juneau for 1919.  

Month. ,

May................................................ .....

July...:.................................................

November. ...... ......................................

Discharge in second-feet.

Maximum.

86

152 
210 
310 
365 
490 
725 
230 

93

725

Minimum.

12

22 
88 

153 
115 
60 
20 
12 
12

Mean.

26.6 
9.54 
5 

35 
70.3 

159 
237 
17P 
192 
115 
o9.0 
27.0

92.2

Run-oS in 
acre-feet.

1,640 
530 
307 

2,080 
4,910 
9,460 

14,600 
10,800 
11,400 
7,07C 
2,320 
1,660

66,800
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FALLS CREEK AT NICKEL, NEAR CHICHAGOF.

LOCATION. One-eighth mile above beach, on stream that enters tidewater half a 
mile northeast of camp of Alaska Nickel Mines Co., 20 miles by water northwes 
of Chichagof, on west coast of Chichagof Island.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 6, 1918, to December 31, 1919.
GAGE. Stevens water-stage recorder on left bank one-eighth mile above beach.
DISCHARGE MEASUREMENTS. At medium and high stages, made from cable across 

stream 500 feet above gage; at low stages, made by wading in channel exposed at 
1 beach at low tide.
CHANNEL AND CONTROL. The gage is 20 feet upstream from rectangular weir, the 

. crest of which is 2 feet above bed of stream, 2 inches wide, and 40 feet long. At 
the cable section the bed is smooth, the water is deep, and the current is regular 
and sluggish.

EXTREMES OF STAGE. Maximum stage recorded during period, 3.45 feet at 3 p. m. 
September 26,. 1918; minimum stage recorded, 0.18 foot March 12, 1919.

ICE. Stage-discharge relation affected by ice forming on crest of weir.
ACCURACY. Stage-discharge relation permanent; affected by ice January 18, February 

25 to March 4,1918. Sufficient discharge measurements not yet available to define 
rating curve. Operation of water-stage recorder satisfactory except for following 
periods; November 24-30, December 29,1918, January 18, to February 8, March 
23 to April 3, April 28 to May 3, May 4 to 17, July 22-27, August 11-15, Sep 
tember 24, and December 17-27, 1919. Mean daily gage height determined by 
inspecting gage-height graph, or, for days of considerable fluctuation, by averag 
ing mean gage heights for regular intervals of the day.

COOPERATION. The gage and weir were installed by the Alaska Nickel Mines Co., 
and the cable and car by the United States Geological Survey in cooperation with 
the company which also furnished the gage-height record and most of the dis-. 
charge measurements.

Discharge measurements of Falls Creek qt Nickel during 1918-19.

Date.

1918.

11
July 8

Made by 

G.H. Canfleld. ........
.....do.................

KimbalU.. ............

Gage 
height.

Feet. 
0 92

.96

.52
^R

Dis 
charge.

Sec.-ft. 
90

100
38
48

Date.

1919.

Feb. 21

Made by  

Kimball. ..............
.....do..................

Gage , 
height.

Feet. 
60.70

f>.44

Dis 
charge.

Sec.-ft. 
23
24

» Employee of Alaska Nickel Mines Co. 
& Stage-discharge relation affected by ice.
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Daily gage height, in feet, of Falls Creek at Nickel for 1918-19.

1. .............
2..............
3..............

v 4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............is.....;........
16..............
17..............
18..............
19
20. .............
21..............
22..............
23..............
24..........:...
25..............
26..............
27..............
28..............
9Q

30..............
31..............

Day.

1919. 
1.............. 
2..............
3..............
4..............
5..............

6.............. 
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19.............. 
20..............

21..............
22..............
23.............. 
24..............
25.............. 

26..............
27...........'... 
28..............
29..............
30..............
31..............

Day

1918.

Jan.

0.57 
1.07
.90
.82
.92

1.64 
1.57 
1.45
1.15
.96

.86 

.71

.65

.60

.52

.48

.82

.......

.......

.......

Feb.

.......

0.37
.45

.37

.34

.35

.39

.38

.36

.37

.62

.66 

.52

.46

.45

.39 

.35

.34 

.29

.45, 

.65

Mar.

0.76 
.68
.63
.56
.26

.30 
..31 
.33
.45
.37

.33

.23

.35

.55

.65

.70

.67

.68

.57 

.80

1.07
.81

May.

1.10
.92
.87

.87

.94

.98

.98

.97

.92-

.88

.82

.83

.77

.70

.75

.70

.70

.70

.73

.76

.77
1.54
1.81
1.51
1.34

Apr.

0.71
.75

.75 

.68 

.65
fi4

.57

.55

.52

.52

.52

.49

.46

.59

.67

.75 

.75

.72

.66

.74 

.71
1.41 

1.68
1.65

June.

1.07
.94
.86
.81
.81
.84
.91
.99

1.00
.93
.95
.93
.87
.83
.81
.75
.70
.67
.63
.67
.65
.61
.60
.66
.71
.73
.75
.75

1.07
1.33

May.

.......

0.53

.......

1

.81

.96 
1.24

1.04
.89
.78 
.80
.88 

.80

.74 

.74

.69

.64

.61

July

1.0
.8
.7
.7
.6
.5
.5
.5
.5
.4
.6
.6
.6
.5
.5
.4
.4
.4
.4
.4
.4
.3
.3
.3
.3
.3
.4
.6
.5
.5
.6

June.

0.61 
.66
.69
.67
.66

.65 

.62 

.58

.58

.57

.57

.57

.60

.62

.62

.58

.56

.55

.56 

.60

.60

.60

.60

.58

.56 

.53

.51 

.51

.49

.47

1
6
7
1
5
9
fi
4
7,
9
6
8
0
5
1

6
4
?,
?:

0
8
7
7
6
5
6
3
0
5
6

J

Au

0

1
1
V
1,
1.
1
1
1

?,
?:

uly.

0.45 
44

,48
5?
CO

.63 

.60
c.7

60
7fi

.78 
7fi
88
88
76

.66
62

.63

.59 

.61

63

"40"

.37
36
36

g-

59
W
51
48
46
53
67
60
63
53
50
48
6?
97
75
71

92
78
75
78
03
?,0
33
61
43
15
on
26
30
24
46

A

0

1 
1

1
1

Se

1
1

1
1
1

1
?
1
1

iig-

.36 
35
14

34
4?,

.37 

.35 
<\<\
7>;
65

78
70
80

.20 

.15

85
70

.60
<^

.46

49

.58
75
0?,
08
98

pt.

60
10
70
55
50
45
43
40

.83

.68
60

,55
5?,

.48
,60
70

.39
70
30

.97
,78
65
93
75
36

.48
87

.27

.95
73

Sej

0.

1.

r
?,
1,
1
1
1. 

1
1
1.
1. 
1

c

)t.

78 
6?,
KA

48
4?,

39 
38 
S6
<Y>

as
80
48
71
15
7K.

no
?x
40
05 
93

65
10

08

60
10

85 
85
75
66

)ct.

0,6?,
,60
.76

78
.69
.6?,
67

,60
65

.52
50

.95
87

1 10
.88
7S

.88

.98
80

.78
7?,
62
59

.65
,6?

1 07
.88

1 30
1.18
1 28
1 ?,0

Oct

0.5 
1 7
?,,6
? 3
? 3

2.8 
2.0 
i i

g
 9

. .7 
6
6

.5

.5

.5
7

.7 
1.2

1 1
8

.7 
6

.5 

.5

.6
5

.5
1,1

7

8 
3

0

5

7
8

6
0

 i

?,
0 
9

6
8
2 
4
7

q
2
6
7
0»
0

^OV.

1.15
.89
.73
.87

2.70
2.25
1.48
1.07
.84
.70
.73
.88
.75
.70
.60

<iQ

.54

.46

.43

.57

.75

.83

.85

Nov.

0.63 
.51
.46
.43."38

.35 

.33 

.40
71
in

.30
11
fid
v>

.67

.71
1.00
1 ^4

1.34 
1.50

1 09
.87
.70 

TO
.52 

.48

.46 

.45

.46
-.41

Dec.

1.70
1.42
1.07
.87
.79
.98
.70
.61
.57
.52
.48
.45
.42
.43
.41
.67
.75
.68
.62
.54

1.23
1.20
1.30
1.08
1.16
1.07
.85
.70

.56

.52

Dec.

0.39 
.36
ifi

.37
dt\

.65 

.49 

.47

.70

.72

.60
yn

 u
cc

1.12

.......

.......

" ' ' "."66

.60
1.34

NOTE. For following neriods water-stage recorder did not operate satisfactorily, but maximum and mini 
mum stages were recorded: Nov. 24-30, 1918: Maximum stage, 1.90 feet; minimum. 0.83 foot. Jan. 18 to 
Feb. 8: Maximum stage, 0.88 foot; minimum, 0.83 foot. Mar. 23 to Apr. 3: Maximum stage, 0.90 foot; 
minimum, 0.22 foot.
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PORCUPINE CREEK NEAR NICKEL.

LOCATION. Half a mile above beach, on stream that enters tidewater at head of 
Porcupine Harbor, 4 miles northwest of camp of Alaska Nickel Mines Co., which 
is 20 miles by water northwest of Chichagof, on west coast of Chichagof Island.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 20, 1918, to December 31, 1919.
GAGE. Stevens water-stage recorder on left bank of stream half a mile above beach.
DISCHARGE MEASUREMENTS. At medium and high stages" made from cable across 

stream 150 feet above gage; at low stages, made by wading near control.
CHANNEL AND CONTROL. The gage is located at edge of deep pool formed by con 

traction of channel where stream passes over exposed bedrock and descends in 
a series of small falls. The head of these falls forms a well-defined and perma 
nent control. At the cable section the bed is rough, the water is,deep, and the 
current is sluggish and irregular, because 15 feet above cable the stream widens 
into a small lake.

EXTREMES OF STAGE. 1918-19: Maximum stage recorded during period, 3.35 feet 
at 10 a. m. November 6,1918; minimum stage recorded, 0.37 foot March 19 and 
28,1919. -

ICE. Stage-discharge relation not affected by ice.
ACCURACY. Stage-discharge relation permanent, affected by ice only February 25. 

Sufficient discharge measurements not yet available to define rating curve. 
Operation of water-stage recorder satisfactory except for following periods: July 
22 to August 4, November 30 to December 23, 1918, May 10-13, July 26-30, Octo 
ber 5-8, 24-31, and December 1-17, 1919. Mean daily gage heights determined 
by inspecting gage-height graph, or, for days of considerable fluctuation, by 
averaging mean gage heights for regular intervals of the day.

COOPERATION. The gage was installed by the Alaska Nickel Mines Co., and the 
cable and car by the United States Geological Survey in cooperation with the 
company, which also furnished gage-height graph and 4 discharge measurements.

Discharge measurements of Porcupine Creek near Nickel during 1918-19.

Date.

1918. 
June 12

Made by  

G.H.Canfleld. ........

Gape 
height.

Feet. 
1.60
.96

Dis 
charge.

Sec.-1t. 
140
68

Date.

1919. 
Jan. 16

25
Mar. 1

Made by 

Kimball..... '...........
.....do.................
.....do.................

Gage 
height.

Feet. 
1.30
.94
.53

Dis 
charge.

Sec.-Jt. 
112
69
36
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Daily gage height, in feet, of Porcupine Creek near Nickel for 1918-19.

1..... .........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28......:.......
29
in
11

Day.

1919. 
1. .............
2..............

6.............. 
7.............. 
8.............. 
9..............

10..............
11..............
12.............. 
13.............. 
14.............. 
15..............

16.............. 
17.............. 
18..............
19..............
20..............

01

22. .............
91

24.............. 
25..............

26.............. 
27.............. 
28.............. 
29.............. 
30.............. 
31..............

Bay.

1918.

Jan.

1.20
1.36
1 17
1 33
1.38

1.67 
1.90 
1.95 
1.91 
1.80

1.71
1.60 
1.50 
1.45 
1.37

1.29 
1.23 
1.16
1.10
1.05

1.05
1.03
.98
.95 
.94

.87 

.90

.88 

.87 

.85 

.82

Feb.

0.80
.77 
.75
.73
.70

.68 
.67 
.65 
.65 
.67

.65
.63 
.61 
.62 
.62

.60 

.57 

.70

.75

.69

.66

.64

.63

.60 
1.44

.55 

.53 

.52

Mar.

0.50
.49 
.48
JC

.«3

.45 

.45 

.46 

.52 

.49

.47

.50 

.45 

.43 

.40

.40 

.40 

.39

.38

.42

.50

.46

.45

.44 

.42

.40 

.39 

.38 

.41 

.46 

.61

May.

1.24
1 23
1.22
1.20
1.20

1.20
1.21
1.50
1.91
2.03
1.96

Apr.

0.68
.71
.74
71

.'78

.81 

.81 

.81 

.81
,80

.80

.81

.81 

.81 

.80

.79 

.81 
sfi

.88

.90

.92

.92

.94

.94 
1.19

1.37 
1.55 
1.54 
1.49 
1.44

June

1.&
  1.7
1.7
1.6
1.5

1.5
.1.5
1.6
1.6
1.6

1.6
1.6
1.5
1.5,
1.5

1.4
1.4-
1 4
1.3
1.3

1.3
1.3
1.2
1.2
1.3

1.3
1.3
1.3
1.4
1.6

May.

1.39
1.33 
1.28
1 91
1 91

1.21 
1.22 
1.23 
1.26

"i.'iji"
1.23 
1.29

1'33 
1.31 
1.30
1.35
1.50

1.50
1.48
1.44
1.41 
1.44

1.42 
1.38 
1.34 
1.32 
1.26 
1.22

«
8
0
4
9

1
9
3
\
2

?,
0
5
T
?,

*
t

1
^

\
1
*
*
1

1
1
?,

V

J

Julj

1
, 1

1
1.
1
1.
1
1,
1
1
1
1
1
1
1

1
1,
1
1
1
1 (

une.

1 23
1.2B 
1 9t;
i.32
1,?0

1.18 
1.16 
1.14 
1.12 
1.12

1,11
1.11 
1.10 
1.10 
1.11

1.10 
1.10 
1,10
1 10
1 11

1 13
1 13
1,15
1.15 
1.15

1.13 
1.12 
1.11 
1.11 
1.09

7.

TO
54
50
45
40

15
W
W
77
?,5

M
W
26
?,?,
20

8
5
1
0

)8

M

Ji

1
1 
1
1
1

1 
1 
1 
1 
1

1
1 
1 
1 
1

1 
1
1
1
1

1
1
1
1 
1

An

0

1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
V
1
1
1

1
1
1
3
3
3

iiy.

07
.04 
04
07

,07

.09 

.13 

.13 

.14 

.17

27
.28 
.34 
.39 
.38

.36 

.33 
31
38
36

36
. 35

31
.19 
.14

'97"

g-

96

98
07
10
08
05

03
08
9H

33
33

32
32
9Q
19

40

55
RZ>

86
91
85

75
81
on
37
0
75

At

0

1.' 

1

i! 
i. 
i.
i. 
i. 
i.
i,
i
i
i.
i
i. 
i.
i. 
i. 
i. 
i. 
i. 
i.

s

is-

%
94 
93
91
93

92 
80 
85 
98 
00

00
98 
08 
18 
16
26' 

23 
23
43
50

46
40
S3
27 
20

16 
18 
25 
36 
50 
55

jpt.

235
2 05
1,84
1 69
1 57

1 47
1 37
1 29
1 34
1,35

1 31
1.30
1 35
1 30
1 14

33
,50
80
80
68

.57
48
53
45

.70

?.6
* 9
>: 45

>: 15

90

Sep

1,f
1.4
i.r
u
1.5

1.1 
1.1 
1.0 
1.2 
1.4

1 a
1.4
2.7 
2.8 
2.5

2.2 
2.1 
2,3
2,1
1 9

? 3
3 1
21
2.5 
2.7

2.3 
2.0 
1.9 
1.8 
1.7

(

t.

0
5
7
0
A

6 
2
8 
5 
0

3
5 
5 
8 
2

3
5 
5
5
5

5
5
0
0 
0

5
8 
6 
8 
0

Dct.

1,70
1.60
1.62
1.62
1.55

1.48
1.44
1.43
1.38
1.32

1.28
1.41
1.47
1.53
1.51

1.46
1.45
1.55
1.52
1.48

1.43
1.35
1.30
1.30
1.27

1.37
1.39
1.52
1.60
1.72
1.80

Oct.

1 63
2.05 
2.86
3.18

"i" 50 

2.28

2.02
1.38 
1.69 
1.61 
1.54

1.46 
1.40 
1.38
1.37
1.57

1.71
1.73
1 58
1.46 
1.43

1.32 
1.29 
1-. 27 
1.24 
1.44 
1.35

Nov.

1 81
1 71
1 fin

1.53
2.47

3.25
2.8
2.40
2.10
1.85

1.72
1.67
1.58
1.52
1.45

1.40
1.33
1.25
1.20
1.22

1.27
1.38
1.38
1.42
1.43

1.57
1.63
1.62
1.82
1.85

Nov.

1.33
1.32 
1 33
1.2S
1.28

1.23 
1.18 
1.05 
1.13 
1.11

1.04
1.01 
1.09 
1.06 
1.11

1.11 
1.24 
1.47
1.60
1.72

1.70
1.65
1.88

Dec.

1.46
1.49

1.57
1.49
1.42
1.34
1.29
1.22

Dec.

^

"T44

1.39
1.36

1.36
1.41
1.43
1.58 
1.66

1.81 
1.78 
1.69 
1.61 
1.51 
1.61
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MISCELLANEOUS MEASUREMENTS.

Miscellaneous discharge measurements in southeastern. Alaska in 1919.

Date.

Apr. 11
July 12

Stream.

.....do.. ..........

Tributary to  

WindhamBay....

Locality.

v.^

Mining-Co., half a mile above mouth of creek.

Dis 
charge.

Sec.-ft. 
15.6
28.6

WATER POWER ON CERTAIN STREAMS IN SOUTH 
EASTERN ALASKA.

Owing to the great variation in flow of streams in southeastern 
Alaska, storage is an important factor in determining the power 
that can be developed and the cost of development. The amount 
of possible storage is generally estimated, because few local maps or 
sketches of river basins are available.

In the following table the estimates of annual flow at gaging sta 
tions are based on records prior to October 1, 1918. The flow at the 
point of diversion to the power plant is estimated from the records 
for gaging stations, by comparison with records for other streams, or 
from precipitation data. The "annual flow" is that for the climatic 
year ending September 30. The effective head is the elevation of the 
lake or dam site above high tide plus two-thirds of the head created 
by the dam minus 10 feet (elevation of nozzles of impulse turbines). 
The estimates of available power are based on continuous and com 
plete utilization of a plant having an efficiency of 80 per cent.

The f ollowing abbreviations are used in the table:
A. B. S., Alaskan Boundary Survey maps.
U.S.G.S.,TJ.S. Geological Survey topographic maps.
XJ. S. F. S., U. S. Forest Service topographic maps.
U. S. F. S. R., U. S. Forest Service timber reconnaissance maps.



Data concerning certain streams in southeastern Alaska on which power may be developed. oo

Stream and location.

Mainland: 
Endicott River on west 

shore of Lynn Canal 
(reconnaissance by Alas 
ka Gastineau Mining 
Co., 1913; lake gone). 

Small stream on west 
shore of Taiya Inlet; 
mouth of Skagway. 

Sherman Creek at Comet; 
on east side of Lynn. 
Canal. 

Davies Creek, Berners 
Bay. 

Peterson Lake outlet near 
Eagle River Landing. 

Montana Creek at eleva 
tion 250 feet; tributary 
to Mendenhall River; 
power house at eleva 
tion 50 feet. 

Nugget Creek, Mendenhall 
Glacier. 

Salmon Creek near Juneau.

Sheep Creek at Thane. ....

Grindstone Creek at Taku 
Inlet.

Carlson Creek at Taku In 
let.

Annex Creek at Taku In 
let.

Drain 
age 

area.

Syaare 
miles.

1.8 

3.65

16.0 

5.7 

10.9

 15.34 
<*9.47
<*4.57 

<*3.C

<i22.3 

o6.4

Map used.

A.B.S.....

U. S. G. S...

U. S. G. S... 

U. S. G. S...

U.S. G. S...

 

Records avail 
able.

.....do........

September, 
1914, to De 
cember, 1917. 

Measurement j 
Sept. 8, 1916.

.....do.........

July 26, 1916... 

May 6, 1911....

July 18, 1916.. .

Mean annual fl ow.

At 
gag 
ing 
sta 
tion.

Sec.- 
ft.

31

52 

41

358

At point of 
diversion.

Sec.-ft.

11.............

34 (storage for 
only 7 sec.-ft.)

145............

40. ............

110............

41 (storage for 
onlySO sec.-ft.). 
32 (storage for 

about 20 sec.- 
ft.). 

283 (storage for 
only 100 sec.- 
ft.):

Elevation of 
lake or dam 
site above 
high tide.

Feet. 

175

3,000 

500

200 

650 

250

640 

220

350

Storage re 
quired to 

equalize flow, 
or storage 
available.

Acre-feet.

53,000 (50-foot 
dam 18 miles 
from beach).

2,000..........

40,000.........

10,000.........

30,000.........

7,000..........

20,000.........

Area of lake 
or basin.

Acres.

85. ............

150 (at 710- 
foot contour).

300 (at 470- 
foot contour).

Height of dam 
above or depth 

of tunnel be 
low lake stir- 

face for obtain 
ing required 

storage.

Feet.

250-foot dam 
for . head 
only.

100. ...........

150. ...........

50.............

150. ...........

70.............

Length of conduit.

Miles.

1.75 

1

1.7 

(") 

3

Mean 
static 
head.

Feet. 

(")

3,000 

560

290 

675 

300

680

420

Con 
tin 
uous 

horse 
power 
at 80 
per 
cent 
effi 

ciency.

10,000

3,000 

350

4,000 

3,000 

3,000

«3,500

"6,000 
' 1,000 

2,000

3,800 

''5,000



Morris Creek at NorrisGla- 9.0 A.B.S..... None............... 100............ «350
cier. 

Turner Lake Outlet, Taku 66 A.B.S..... May, 1908, to 450 550............ 80
Inlet. 

Carlson Lake outlet at ...................... Measurement, ..... 8.6............ «1,100Taku Harbor. ~ ----- 
Crater Lake outlet at Port 11.9 A.B.S..... Jan ."23, 1913.,, 197 190............ /1,012

Snettisham. 
Long Lake outlet at Speel 33.2 A. B. S..... .....do......... 75 465............ /803

River. 
Speel River at Port Snet- ...................... July 15, 1916, 2,700 2,700 (storage /150

tisham.

Tease Lake outlet at Port 10.3 A.B.S.......................... 125............ /1,010
Snettisham. 

Sweetheart Falls Creek at 27 A.B.S..... July 31, 1915, 319 325............ «520
Port Snettisham.

9.0

66

11.9

33.2

10.3

27

40

73

21 

10 

15.5

A.B.S.....

A.B.S.....

A.B.S.....

A.B.S.....

A.B.S.....

A.B.S.....

A.B.S.....

A.B.S.....

A.B.S..... 

A.B.S..... 

A.B.S.....

May, 1908, to
April, 1909.

Sept. 3, 1916. 
Jan. 23, 1913.,,

.....do.........

to Sept. 30, 
1918.

July 31, 1915,
to Mar. 31, 
1917; May 21, 
1918.

.....do.........

.....do.........

Oct. 27, 1917...

Measurement, 
Aug. 9, 1917.

450

197

75

2,700

304

100............

8.6............

190............

465............

for only 1,875 
sec .-ft.). 

125............

325............

only 160 sec 
ond-feet.

only 300 sec 
ond-feet.

only 125 sec 
ond-feet.

At dam site, 
220 (storage 
for only 80 
sec.-ft.). 

50.............

90.............

Stream entering salt lake 40 A.B.S..... None............... Storage for 250
at head of Hobart Bay.

Below fork of stream en 
tering head of Port 
Houghton.

Farragut River tributary ........ .............. .... .do.............. S t o r a g e for 250
to Farragut Bay; dam
at lake on north fork,
12 miles from beach. 

Cascade Creek, Thomas
Bay.

Stream tributary to west 10 A.B.S..... Measurement, ..... 50............. «400
shore of Thomas Bay;
1.4 miles north of West
Point. 

Stream tributary to north 15.5 A.B.S..... None............... 90............. *150
shore of Bradfleld Canal,
2 miles east of Blake
Channel.

» Elevation of power house, 95 feet.
6 Three miles to Pearl Harbor; 4,000 feet of tunnel and 1,500 feet of pipe line to Tee Harbor.
c Developed.
d Determined by Alaska Gastineau Mining Co.
e Elevation determined by,#neroid barometer.

180,000........

54,000.........

151,000........

370,000 (above
elev. 192 
feet). 

35,000.........

90,000.........

45,000 (be-
t ween 300 
and 400 foot 
contours). 

50,000 at lake;
50,000 (be 
tween 100 
and 200 foot 
contours).

10,500.........

2,400..........

700............

2,000..........

240........ . .

1,500..........

440............

500............

300............

75............. 

25.............

nel, 50.

nel, 35. 
157............

nel, 160. 
50.............

150. ...........

150 feet; dam 
at lake or 
storage only 
50 feet. 

100............

150............

40.............

2.5

6

.9

1.1

2

2

125

12

1.95

1.25

2

400

130

1,012

17515

262

1,000

545

360

165

^267

1,690

416

«175

3,600

6,500 

850

17,500

22,000

45,000

11,500

15,000

5,000

5,400

5,200

12,300

1,900

1,400

/ Reported by Speel River Project (Inc.). 
g Elevation of power house, 300 feet. 
A Elevation of power house, 50 feet. 
i Estimated.

OO 
Ot



Data concerning certain streams in southeastern Alaska on which power may be developed Continued.

4

Stream and location.

Mainland   Continued . 
Stream tributary to north 

shore of Bradfield Canal, 
11 miles east of Blake 
Channel; three-fourths 
mile from beach. 

Stream tributary to north 
shore of Bradfield Canal, 
1 mile west of the head; 
1 mile from beach. 

Stream tributary to south 
shore of Bradfield Canal, 
1 mile west of the head. 

Stream tributary to south 
shore of Bradfield Canal, 
11 miles east of Blake 
Channel; at lake 5 miles 
from beach. 

Stream entering south 
shore of Bradfield Canal, 
2 miles east of entrance. 

Stream tributary to east 
bank of Chickamin 
River, 4 miles upstream 
from mouth. 

Shelockum Lake outlet, 
Bailey Bay. 

Revillagigedo Island: 
Orchard Lake outlet, 

Shrimp Bay. 
Mahoney Creek, George 

Inlet. 
Beaver Falls Creek, 

George Inlet, at Upper 
Lake outlet. 

Beaver Falls Creek, 
George Inlet, at Lower 
Lake outlet.

Drain 
age 

area.

Square 
miles. 
80

42

14 

36

27 

23

18

3.6 

4.9

Map used.

A.B.S.....

A.B.S.....

A.B.S..... 

A.B.S.....

A.B.S.....

A.B.S.....

A.B.S.....

U.S. F. S...

U.S.F.S.R..

U.S. F.S...

Records avail 
able.

.....do.........

.....do......... 

.....do.........

.....do.........

.....do.........

June 4, 1915 . .

May 28, 1915..

Measurement, 
Sept. 13, 1917

Three meas 
urements in 
1917.

Mean annual flow.

At 
gag 
ing 
sta 
tion.

Sec.- 
ft.

.....

211 

600

,....
1....

At point of 
diversion.

Sec.-ft. 
700............

300. ...........

100. ............

Storage for 2oO 
second-feet.

150............

200............

600............

At lake, 35; at 
beach, 58. 

55.............

75.............

Elevation of 
lake or dam 
site above 
high tide.

Feet. 
"50

«75

1,100 

1300

<«150 

al50

344

134 

2,000 

1,100

792

Storage re 
quired to 

equalize flow, 
or storage 
available.

Acre-feet. 
200, 000 (be- 

tween 100 
and 200 foot 
contours; es 
timated). 

80, 000 (be- 
tween 150 
and 250 foot 
contours). 

25,000.........

65,000......... 

39,000.........

52,000.........

130,000........ 

7,000..........

10,000.........

Area of lake 
or basin.

Acres. 
3,000 (at 250 

foot contour).

1,100 (at 250 
foot contour).

500............ 

300............

350............

1,400.......... 

180............

234............

62.............

Height of dam 
above or depth 
of tunnel be 
low lake sur 

face for obtain 
ing required 

storage.

Feet. 
150............

175............

Dam, 25; tun 
nel, 25.

130............ 

100............

Dam, 60; tun 
nel, 100.

70............. 

Tunnel, 60....

Dam, 25; tun 
nel, 25.

Length of conduit.

Miles. 
4.5

.75

2 

5

2 

.5

.75 

2.1

Mean 
static 
head.

Feet. 
165

200

1,100 

376

210

340

175 

H,890 

1,100

Con 
tin 
uous 
horse 
power 
at 80 
per 
cent 
effi 

ciency.

10,000

5,500

10,000 

8,500

3,800

6,000

9,500 

6,000 

5,500



Inlet.

mine. 
Annette Island:

Admiralty Island: 
Hasselborg Lake outlet,

entering Mitchell Bay, 
Kootznahoo Inlet. 

Chichagof Island:

Nickel; west coast. 
Falls Creek near Nickel;

west coast. 
Baranol Island: 

Green Lake outlet at Sil
ver Bay. 

Barnanof Lake outlet,
Warm Spring Bay. 

Second Lake on large
stream at head of Cas 
cade Bay.

entrance. 
Small stream 500 feet south

of entrance to Patterson 
Bay.

arm of Patterson Bay. 
Big Port Walter...........

Kosciusko Island: Stream en
tering Davison Inlet. 

Prince of Wales Island:

Lake outlet. 
Myrtle Creek at Myrtle

Lakeoutlet. 
Reynolds Creek at Copper-

mount.

Douglas Island:

5.9
6.0

10
6.1

<*90

3.7

3.6

5.05

50

U.S.F.S.R..

Chart.....
.....do.......

.....do......

.....do.......

I7.S.F.S...

U. S. F. S...

Chart.......

U.S.F.S.R..

U. S. G. S...

Chart.......

Aug. 24, 1916..

May 19, 1915. .

.....do.........

.....do.........

None..........

Aug. 22, 1915..

June 28, 1915..

Aug. 14, 1917

Aug. 15, 1917. 
.....do.........

Aug. 16, 1917.

Aug. 17, 1917.

July 30, 1917..

Sept. 14, 1915. 
June 17, 1915,

to Sept. 30, 
1917.

440

429

30.6

411

30

30

493
92

412

435............

400............

60.............
60.............

100............

800............

270 (storage for
210sec.-ft.). 

365...........

420...........

60.............

35............

480............

520a. ..........

465............
53.............

80.............

64.............

440............

<=225

"275

alSO
825

olSO

247

o240

134

"185

«120

9,000

6,000

104
450

95

876

clOO

75,000.........

66,000.........

10,000.........

42........

90,000.........

100,000........

18,000.........

9,000..........

6,000..........

15,000.........

12,000.........

112,000........

300o...........

1,700..........

64.............

3,500*-.. ...

175a..... ...

700............

600a...... ".....

355...1........

1 600o
383............

122............

185............

500............

150............

35.............

50.............
Dam, 50; tun

nel, 100.

60.............

165............

100............

nel, 50.

nel, 15.

40.............

Dam, 10; tun
nel, 25. 

.....do.........

50.............
Tunnel, 40....

Dam, 20; tun
nel, 10.

nel, 60. 
125............

1 25

1.5

6-7

0.4

.3

.2

.06

.08

1

.8

1

 1

3.5

290

815

247

340

200

190

360

145

460

510

137
427

105

856

166

12,000

10,500

1,000
4,500

2,000
1,500

18,000

5,000

3,000

6,500

6,500

7,000

1,000

1,200

1,400

5,800
2,000

750

5,000

6,500

«4,000
oo

a Estimated. b Elevation of powerhouse, 80 feet. Elevation determined by aneroid barometer. d Reported by Treadwell Mining Co. Developed.
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Monitoring Large Woody Debris Dynamics in the Unuk 
River, Alaska Using Digital Aerial Photography

Kathy M. Smikrud1

Alaska Cooperative Fish and Wildlife Research Unit,
University of Alaska Fairbanks, Fairbanks, Alaska 99775-7020

Anupma Prakash
Geophysical Institute, University of Alaska Fairbanks, Fairbanks,
Alaska 99775-7320 

Abstract: Large Woody Debris (LWD) and changes in its accumulation pattern
influence the morphology, flow characteristics, ecological attributes, and physical
habitats along a river. Digital aerial photos were acquired for the Unuk River in
Alaska during the spring of 2003 and 2004. Digital processing of aerial photos
involved high-pass filtering on the second principal component image, followed by a
low-pass filtering, thresholding, and color coding to map individual logs and large
wood accumulations. This processing technique provided an effective classification
of the LWD with an overall classification accuracy of 89%. In the selected test site,
the 2004 images show a 23% decrease in LWD, which is attributed to the large-scale
wash-over of the wood due to a known flooding event in October 2003. Large shifts
in LWD have caused main channel shifts, channel splits, merging of split channels,
and changes in locations of sand bars and pools, dislocating and redistributing
known fish habitat.

BACKGROUND

Large woody debris (LWD) refers to wood pieces (i.e., entire fallen trees,
branches, rootwads) typically larger than 10 cm in diameter and 2 m in length within
stream and river ecosystems (Bilby and Ward, 1989; Maser and Sedell, 1994). The
quantity and distribution of LWD within a river network when spatially mapped over
the landscape presents large wood patterns that are inherently related to within-
watershed processes. These relationships between LWD and a river’s geomorphologi-
cal, hydrological, and ecological processes have been widely documented. Research
studies have recognized the importance of LWD within rivers and its influence in
creating pools (Keller and Swanson, 1979, Robison and Beschta, 1990), modifying
sediment storage (Megahan and Nowlin, 1976; Naiman and Sedell, 1979), promoting
channel complexity (Keller and Swanson, 1979; Abbe and Montgomery, 1996), pro-
viding fish and macroinvertebrate habitat (Anderson and Sedell, 1979; Bisson et al.,

1Corresponding author; email: ftkms3@uaf.edu
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1987), and altering channel hydraulics/bar accretion (Zimmerman et al., 1967; Bilby,
1984; Abbe and Montgomery, 1996). The ability to document and understand LWD
distribution patterns creates the link in further understanding the variations in stream
processes and form within a watershed (Piegay and Marston, 1998; Marcus et al.,
2002).

LWD distributions vary according to stream size and location within the water-
shed (Martin and Benda, 2001; Gurnell et al., 2002; Marcus et al., 2002). To date the
majority of LWD studies have primarily focused on smaller stream networks with
only a few studies on larger river systems (Abbe and Montgomery, 1996; Piegay
2003). Regardless of the stream size, these studies have commonly involved an
intense field component incorporating comprehensive ground measurements. How-
ever, in larger river systems on-site sampling is often difficult given their size and typ-
ically complex habitat. Due to time and logistical constraints (especially in remote
locations) and the fact that these areas lack an easily repeatable temporal component,
comprehensive ground surveys are essentially not practical as effective survey
methods (Poole et al., 1997; Legleiter et al., 2002; Leckie et al., 2005). For these rea-
sons, large rivers require alternative methods in order to examine and spatially docu-
ment LWD. The ability to spatially and temporally monitor LWD dynamics within
large rivers systems will assist in better understanding the variation in stream pro-
cesses and associated aquatic habitat.

Remote sensing offers an alternative method to researchers and is increasingly
being used for riverine landscape applications (Mertes, 2002). Airborne remote sens-
ing allows the acquisition of high spatial resolution imagery covering an entire river’s
length. However, the application of digital image processing techniques to analyze
remote sensing data for LWD mapping within a river system is a field that is still in its
infancy (Marcus et al. 2002; Leckie et al. 2005).

Marcus et al. (2002) examined the use of supervised classification on 1 m spatial
resolution, 4-band imagery for LWD mapping with limited success due to the over-
lapping spectral signatures of the LWD and gravel. They attributed these poor results
to insufficient spatial resolution of the imagery, mixed pixel effects, and also to prob-
lems with coregistration of the imagery with the field maps. The problem with coreg-
istering the images with field maps was also noted by Wright et al. (2000),
specifically in matching small features (e.g., individual logs) to the imagery. This
misalignment in the imagery and field maps subsequently created a misclassification
when using the field maps as training data in the supervised classification. Marcus et
al. (2003) obtained successful results in mapping woody debris using high spatial res-
olution (1 m) hyperspectral (HSRH) imagery by applying a variance-based principal
component transformation to the HSRH images, followed by a matched-filter
approach available in ENVI™ software package. They concluded that the hyperspec-
tral imagery provides great potential in spatially mapping woody debris at the water-
shed scale. Leckie et al. (2005) also obtained good classification results of large
woody debris using 0.80 m, 8-band CASI imagery. They used a spectral-angle map-
per approach to achieve a classification accuracy of 79%. Both Marcus et al. (2003)
and Leckie et al. (2005) encountered problems in mapping LWD when the wood was
in the shadow cast or obstructed by water and vegetation and concluded that these
obstructions are a major limitation in stream mapping. Leckie et al. (2005) deter-
mined that it is desirable to use sensors that acquire at least four bands (blue, green,
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red, and near-infrared) for mapping stream features. Hyperspectral data, however, is
relatively expensive to acquire on a routine basis for monitoring.

The research reported in this paper is unique in that it examines the potential for
using relatively low cost, high-resolution (80 cm and 60 cm), 3-band aerial photogra-
phy to spatially and temporally map LWD on the floodplain of a glacial, transbound-
ary river. Digital detection of LWD is based on its spatial and textural characteristics
rather than its spectral response alone. Additionally, this study evaluates LWD over a
two-year time frame within the study area, allowing for change detection.

STUDY AREA

The Unuk River (Latitude 56º14’ N, Longitude 130º52’ W) is 129 km long and
drains an area of 3,885 km2 (Fig. 1). The study area focuses on a 0.32 km2 stretch of
the river approximately 23 km upstream from the saltwater confluence. The Unuk
River emerges from a heavily glaciated area of northern British Columbia and flows
into Burroughs Bay in upper Behm Canal, 85 km northeast of Ketchikan, Alaska. The
lower 39 km of the river is in Alaska and lies within the Misty Fiords National Monu-
ment portion of the Tongass National Forest. Misty Fiords is part of the Rounded
Moutain ecological subsection within southeast Alaska and is underlain by a granitic
batholith. Volcanic activity has occurred at Blue Lake within the Unuk River water-
shed as a result of bedrock folding and faulting from the abutment of the Coast Range
megalineament (Nowacki et al., 2001).

Fig. 1. Location of study area. The Unuk River originates in British Columbia with its saltwater
confluence in southeastern Alaska, northeast of the city of Ketchikan. The area for detail study
is located approximately 12 km south of the U.S.–Canada border.
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The United States Geological Survey (USGS) installed a stream gage in May of
2003, and records show a mean discharge of 229.62 m3/s, with a minimum of
37.60 m3/s and a maximum of 984.18 m3/s. Peak flow events typically occur during
summer snowmelt and with the heavy rains normally occurring in late fall. Annual
precipitation for the area averages approximately 4 meters, which includes snowfall.
The Unuk River channels (Alaskan portion) can be characterized as large braided,
glacial outwash channels and function as sediment deposition areas. These channels
transport extremely large sediment loads that create the braided channel network and
extensive flood plain (Paustian et al., 1992). The Unuk River’s forest and riparian
cover consists of Sitka spruce (Picea stichensis), western hemlock (Tsuga hetero-
phylla), black cottonwood (Populus trichocarpa), and red alder (Alnus rubra) com-
prising the overstory, with Sitka alder (Alnus sinuate), willow (Salix spp.), blueberry
and huckleberry (Vaccinium spp.), salmonberry (Rubus spp.), and false azalea
(Menzizia spp.) inhabiting the understory. Field data collected in 2003 and 2004 show
that individual logs from these tree species range approximately from 25 cm to
150 cm diameter. Accumulations of LWD of interest for fish habitat generally occupy
much larger areas than these values, making the airborne datasets of less than 1 m
spatial resolution suitable for LWD mapping purposes. 

METHODS

Data Input

Airborne digital images were acquired for the study area on May 5 in both 2003
and 2004 with flow conditions of ~84.95 m3/s and 195.24 m3/s, respectively. Flights
were scheduled to correspond with low-flow events in the spring (shortly after ice-
out, but before deciduous leafout) to facilitate a more comprehensive view of the river
channels. Flight height was set at 1,981 meters in 2003 with a corresponding spatial
resolution of 80 cm. In 2004 the flying height was lowered to 1,280 meters to acquire
images at a higher spatial resolution of 60 cm. The aircraft used was a DeHavilland
Beaver with a fixed-belly mount that housed the digital camera. The camera operated
in the blue, green, and red spectral regions of the electromagnetic spectrum. Addi-
tional hardware included an on-board avionics quality GPS receiver, digital compass,
inertia measurement unit (IMU), and on-board data logging system (TerraMar, 2005).
Images were acquired with a 20% endlap and sidelap.

The Alaska Department of Fish and Game used TerraMarTM 2005, a commer-
cially available software package, to carry out standard preprocessing of the digital
images and to provide the researchers with a georeferenced mosaic of the study area.
Field data was collected in spring 2003 and spring 2004 concurrent to the flight over-
pass. Locations of ground control points were recorded for pre-processing of remotely
sensed images. Detailed ground validation of remote sensing observations using glo-
bal positioning system (GPS) measurements and field photos was accomplished. Indi-
vidual tree species were identified and documented and locations and dimensions of
LWD were measured.
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Image Processing

In this study, the input data were limited to the visible part of the spectrum, where
the woody debris does not show a unique spectral signature. Even when more spectral
bands are available, such as with hyperspectral data, it would be difficult to uniquely
map LWD due to overlap of spectral signature of wood with the spectral signature of
sand and gravel that surrounds and partly covers it (Marcus et al., 2003). An alternate
technique was required for digital detection of LWD. As our interest was limited to
the LWD within the stream, all non-stream areas were masked out a priori. Further
processing steps adopted in this study are shown in Figure 2.

This processing scheme was based on highlighting the spatial and textural char-
acteristics of the LWD instead of classifying the LWD based on its spectral character-
istic alone. Enhancements in the spatial domain required the use of only one spectral
band. A principal component transform was performed on the three highly correlated
bands (Fig. 2A) to reduce the dimensionality of the data (Faust, 1989; Jensen, 2005).
Visual analysis of the three principal components showed that the LWD was pro-
nounced in the second principal component image (PC2) (Fig. 2B), which was then
used as the base image for further processing. On this image the LWD shows an
abrupt change in digital values compared to the background sand and gravel (high-
frequency variations). To enhance these high-frequency variations the PC2 image was
filtered using a 3 × 3 variance filter kernel. This filtering operation is best represented
by the following formula (Leica Geosystems, 2003):

Variance = ,

where ρi,j = the pixel value at location (i,j) in the filter window; M = the mean pixel
value; and n = the number of pixels in the filter window. The resultant image has a
textural enhancement such that LWD stands out quite prominently (Fig. 2C). How-
ever, other high-frequency variations (noise) not related to LWD also gets high-
lighted, imparting a salt/pepper effect in the non-LWD areas. To suppress this noise
and to further isolate the large wood, a 7 × 7 low-pass filter was successfully applied
(Fig. 2D).

The high contrast between the LWD and background areas allowed for an easy
thresholding to discriminate wood and no-wood areas, which were assigned digital
values 1 and 0, respectively (Fig. 2E). The threshold value was set where the slope of
the image histogram abruptly changed. To further highlight and map the LWD, areas
with digital value of one were color coded and displayed on the original aerial photo
(Fig. 2F).

Accuracy assessment of the LWD classification was addressed using two
approaches. The first method compared field-collected data with the LWD classifica-
tion. In the field, areas (polygons) of wood and no-wood areas were mapped, which
served as a reference data set for accuracy assessment. However, due to an insuffi-
cient number of mapped polygons, a second approach for accuracy assessment was
also used. In the second approach an equalized random selection of reference loca-
tions for the LWD class and the no-LWD class were generated. A sample size of 100

ρi j, M,( )2∑
n 1–

------------------------------
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reference points per class was used in this analysis to obtain an unbiased, representa-
tive sample (Congalton and Green, 1999). An accuracy assessment cell array (error
matrix) was created to compare the classified image with reference data. This error
matrix contained the class name (LWD and no-LWD) for the pixels in the classified
image file and the class name for the corresponding reference pixels. The class name
for the reference pixels used to populate the error matrix was assigned by visual inter-
pretation of the original aerial photographs.

RESULTS AND DISCUSSION

LWD Detection and Mapping

The processing technique used in this study provided an effective enhancement
of the LWD at a level of detail from single logs to LWD accumulations (Fig. 3). The
ground-collected data of the LWD occurrence and distribution corroborates well with
results obtained from the image processing with an overall accuracy of 100%. This
high classification accuracy is largely misleading due to the small sample size of the
field-collected data (n = 10, 5 locations = LWD, 5 locations = no-LWD). Other sam-
ples were collected, but were excluded from the error matrix because of the geograph-
ical uncertainty (GPS accuracy ±5 m) when overlaid on the high spatial resolution
imagery (60 and 80 cm). This positional uncertainty mainly applied to field data that
documented single logs within the study area versus the LWD accumulations. For this
reason, the reference data included in the error matrix above reflects only LWD accu-
mulations and is biased toward LWD accumulations, and not a truly representative
assessment of the LWD classification.

As stated above, in order to obtain an unbiased and representative accuracy
assessment of the LWD classification, a second error matrix was generated using the
original imagery as the reference data. The second assessment resulted in an overall
classification accuracy of 89% (Producer’s Accuracy = 95.4%, User’s Accuracy =
82.0 %, and Overall Kappa = 0.78). This high accuracy in part could be attributed to
the larger size of the LWD within the study area and the high spatial resolution of the
imagery. Another factor contributing to the success of the LWD classification is the

Table 1. Accuracy Assessment of the LWD Classification

Class
Ground reference

No-LWD LWD Total

No LWD 96 4 100
LWD 18 82 100
Total 114 86 200

User’s Accuracy, pct. 96.0 82.0
Producer’s Accuracy, pct. 84.2 95.4
Overall User’s Accuracy, pct. 89.0
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accommodating morphology of the study area, in that it is a wide, mostly sparsely
vegetated floodplain expanse.

The remote sensing method, however, does have its limitations in that it did not
always detect LWD in areas where the wood was obstructed by overhanging bank
vegetation or shadows. Also some areas of the river were falsely enhanced where
there was an overlying sun glare, combined with surface water roughness. These
problems are inherent in the dataset due to constraints of the weather and image
acquisition, and are difficult to isolate using the available dataset alone. Use of simul-
taneously acquired high-resolution thermal infrared images may in part provide a
solution to this problem. The processing scheme followed in the study is successful in
identifying LWD even in areas where unsupervised and supervised classification
would not succeed due to mixed spectral response of wood, sand, and gravel.

Fig. 3. Field validation of remote sensing observations.  Arrows in (A) and (B) point to the
location where field photo (C) was taken. LWD consists of of Sitka spruce, black cottonwood,
and alder.



150 SMIKRUD AND PRAKASH

Change Detection and Implications

A second objective of this study was to investigate the temporal changes in LWD
distribution. LWD maps generated using the above method were integrated and ana-
lyzed in a geographic information system (GIS) framework to assess the changes that
occurred between spring 2003 and spring 2004, which were then validated by field
checks. Quantitative change detection was carried out by computing the areas of
LWD classified on the respective images and then subtracting these values to quantify
the change. In the second attempt to monitor the changes, classified LWD areas on the
two date images were overlaid in a GIS environment. Channel boundaries were also
digitized and overlaid. Channel shift changes and redistribution of LWD were visu-
ally analyzed.

Image processing of the study area datasets reveal that during 2003, there was
approximately 36,628 m2 of LWD composed of both scattered pieces and small/large
accumulations. However, in 2004, within the same area there was approximately
28,046 m2 of LWD. This represents an approximately 23% decrease in LWD within
the 0.32 km2 test site. This decrease in LWD can be directly linked to a high-flow
event recorded by the USGS gage (984.18 m3/s) on October 26, 2003.

Besides the reduction in the amount of LWD, image processing results showed
large shifts in the LWD distribution pattern. These shifts directly influence the chan-
nel morphology and therefore are largely responsible for observed significant river
channel migrations and transformations (Fig. 4). Figure 4A shows the location of the
channel and associated LWD (red areas) in spring 2003. Figure 4B shows the location
of the same channel and associated LWD (green areas) in spring 2004. A comparative
analysis of these images shows several interesting changes (Fig. 4C). From 2003 to
2004 the main channel appears to be in general slightly wider. This could be partly
caused by higher discharge in spring 2004 due to increased snow/glacier melt and
partly due to the October 2003 flood event, which cleared some LWD constricting the
2003 flow. Close to location “X” in Figure 4, a large accumulation of LWD in 2003
was transported away during the October 2003 flood, causing channel avulsion and
the appearance of a new subsidiary channel that can be seen in the 2004 image. At
another location “Y,” the LWD accumulation at the tip of a mid-channel bar in
2003 (which probably caused the formation of this bar) was similarly removed and
redistributed. This resulted in increased flow at this point, a complete disappearance
of the mid-channel bar, and a merging of the original split channel into one main
channel.

Such large-scale shifts in the LWD distribution pattern and the associated chan-
nel dynamics, as exemplified in Figure 4, directly impact navigation and aquatic hab-
itat within these river systems. In a glacial, gravel-bed river such as the Unuk River,
LWD distributional patterns and form provide critical habitat to juvenile salmonids
(Fig. 5A). LWD within the active river flow form channel obstructions concentrating
turbulent flows and forcing channel bed scour and pool formation (Fig. 5B). Abbe
and Montgomery (1996) found that 70% of all observed pools within the Queets
River floodplain were associated with large wood and were usually deeper with vary-
ing depths compared to free-formed pools. These pools are essential to juvenile
salmon, providing refugia from high flow velocities; additionally the LWD provides
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cover and indirectly a source of food items (Naiman and Bilby, 1989). Therefore, the
quantity and spatial distribution of LWD largely controls the location and amount of
fish habitat within the Unuk River.

CONCLUSIONS AND RECOMMENDATIONS

The ability to spatially map LWD within a river system is a valuable resource
management tool for biologists. A large, glacial river like the Unuk does not lend
itself to traditional (foot) habitat surveys and requires alternative methods to monitor
large LWD distribution patterns. High-resolution airborne photography using digital

Fig. 4. Temporal changes in LWD distribution and associated changes in the channel.
(A) shows in red LWD mapped from spring 2003 image; (B) shows in green LWD mapped
from spring 2004 image; (C) shows a migration of the main channel to the right, the combining
of split channels due to dislocation of LWD in the mid-channel bar, and creation of a new
channel due to redistribution of LWD.
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cameras operating in the visible part of the spectrum provide a low-cost and feasible
solution to monitor an entire river system. Digital techniques used in this study pro-
vide encouraging results for LWD detection, mapping, and monitoring that were not
possible to achieve for the Unuk River prior to this study. In remote places such as
southeast Alaska, remote sensing provides a tool for monitoring LWD, channel mor-
phology, and aquatic habitats with very promising potential for resource management.

This study also shows that some limitations in detection of LWD exist for sha-
dow, vegetation, and solar glint areas. The accuracy of mapping and monitoring LWD
and associated channel shifts is dependent on and limited to the spatial resolution of
the remote sensing data, as subpixel changes can not be reliably quantified. Use of
simultaneously acquired high-resolution thermal infrared images is recommended for
possible reduction of such errors.
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SUMMARY REPORT

OF THE

GEOLOGICAL SURVEY OF CANADA
FOR THE CALENDAR YEAR 1905.

The Honourable Frank Oliver, M.P.,

Minister of the Interior.

Sir,—The following report, which I have the honour to submit in conformity with

the Act under which the Geological Survey is prosecuted, is intended to give a concise

statement of the work which was performed by the department during the calendar

year 1905. This work, both in the field and at headquarters in Ottawa, consisted

entirely of original investigation and was directed primarily to increasing our knowledge

of the mineral wealth of Canada. Our researches every year prove more and more con-

clusively that the mineral resources of this country are both great and varied and that

they will constitute an important factor in the growth and prosperity of the Dominion.

While the discovery and making known of the mineral wealth of the country are

the main objects aimed at, the work must be carried on in an intelligent and systematic

manner, with a view to ultimately obtaining the greatest results. The reasons for some

of our methods and operations may, therefore, not be at once understood by those

unfamiliar with scientific pursuits.

One of the first things to be done is to ascertain and to show by maps, the distribu-

tion, on the ground, of the different rock formations. A certain useful mineral may be

confined to one of these ; different minerals may likewise be found in other formations,

while other rocks again may carry nothing of economic value. The minerals peculiar

to the various zones or different areas of rock may have certain peculiarities or signs as

to their modes of occurrence. With a knowledge of these conditions, the prospector

may confine his search within the area which alone can reward his labours, thus saving

his time and affording him a better chance of success.

For the purpose of working out and defining the boundaries of the different rock-

formations in unsurveyed or imperfectly known districts, it becomes necessary for the

geologist, or his assistant, to make the indispensable topographical surveys. Again, in

order to lay down this work properly on paper, a knowledge of mapping is requisite.

Then, if we wish to connect together or show the relations of important geological areas,

we sometimes require to make accurate astronomical observations, or to run lines of
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survey where no rocks at all may be exposed, and, in fact, to take every means to secure

all the data required for the construction of a good map. It might happen that geologi-

cal lines, which are reallv nearly straight, if laid down on the basis of an inaccurate

topographical map, would appear distorted, and vice versa.

As much as our field-work is now being done in unsurveyed and even unexplored

regions, the most useful geologist is he who is also a good surveyor. Apart from the

geological work which he performs, his service to geography is worth more than the

cost of both. Owing to the fact that the topographical features everywhere depend

upon the geological structure, the geologist, becomes the best topographer.

In the last five years the maps which have been actually issued by the department

amount to upwards of 150, while 27 more are almost finished and a considerable number

are in various stages of drafting and engraving. When all these are issued, the

number of separate maps produced in the above five years will amount to nearly half

of the total since the commencement of the Survey in 1843.

GEOLOGICAL SOCIETY OF AMERICA.

On the invitation of the Logan Club, which consists of the technical officers of the

Geological Survey, the Geological Society of America held its annual meeting for 1905

in Ottawa from the 26th to the 29th December. A number of valuable papers were

read and the meeting proved successful.

INTERNATIONAL GEOLOGICAL COMMITTEE.

During its session the members of the central or parent International Geological

Committee (Drs. C. Van Hise. C. W. Hayes, R. Bell and F. D. Adams) held a meeting

and decided to continue field-work during the coming summer. The region selected for

investigation and comparison was that covered by the Haliburton and Bancroft geologi-

cal maps which have been already printed in colours, but not yet issued by the depart-

ment, pending the completion of the reports upon this region by Drs. Adams and Barlow.

Drs. Adams and Bell, with the addition of Professor A P. Coleman of the Univer-

sity of Toronto, were appointed as the Canadian members of the special committee for

this work. Thev are to be joined by three other geologists representing the United

States Geological Survey. After completing their work in Ontario the party will pro-

ceed to examine one or two districts in the State of New York for the purpose of cor-

relating their geology with that of the above district in Ontario.

CONGRESS OF AMERICANISTS.

Two vears ago, at the suggestion of the writer, the International Congress of

Americanists, in session at Stuttgart, resolved to hold its next biennial meeting, that

of 1906, in the city of Quebec, from the 10th to the 15th of August. A grant of

84,000 to assist in defraying the expenses of the meeting was obtained from the Do-

minion Government. A strong local committee is making all arrangements for the

carrying out of the attractive programme which was decided upon.
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Invitations were sent to the governments of all countries throughout the world

requesting them to send delegates, and it is expected that a large number of learned

men from foreign countries will honour us by their attendance. Numerous papers on
important subjects to be read at the meeting have been already promised. The com-
mittee of organization consists of Dr. Robert Bell, F.R.S., president; Monsignor
Laflamme, Dr. David Boyle and Dr. Franz Boas. The scientific programme being

assured, it is hoped the meeting will prove a most agreeable and successful one.

CANADIAN* COMMITTEE OF GEOLOGICAL NOMENCLATURE.

The committee on the nomenclature of geological formations in the Dominion,

which had originated by the action of the Royal Society of Canada in 1901, has to a

great extent been superseded by the more comprehensive international committee, and

it did not hold any meeting last year. As it is very desirable that the geology of the

two countries should be made to harmonize, it is felt that whatever might be found

best for Canada should apply to the United States also, and therefore all the work
should be left to the international committee.

FIELD WORK.

The field work, which is the foundation of all the progress made by the Geological

Survey, was prosecuted with vigour. Thirty-seven parties, besides the Zinc Commission

consisting of three members, went to the field. These were distributed all over the

Dominion, from Peel river and the Yukon in the far northwest, to Nova Scotia in the

southeast. In some instances the geologists went out alone or with one assistant, and
hired temporary help when required ; but in most cases they had several persons in

their parties.

Most of the field work, as well as that at headquarters, was devoted to economic

geology, but at the present time one of the principal duties of the Geological Survey is

to produce as complete a geological map of the Dominion as possible, and as large areas

still require to be explored for this purpose, a certain amount of energy must be given

to this branch of our duties. Three well qualified new members have been added to

the temporary staff during the year, namely, Mr. W. H. Collins, Mr. D. D. Cairnes and
Mr. W. A. Johnston, all of whom did good field work during the past season.

The instructions given to the numerous field men were all successfullv carried out,

and although, in remote regions, the work is often difficult and sometimes hazardous,

nothing happened to mar the good progress that was made. As in former vears, a

number of suitable men, not attached to this department, were engaged for field-work

either on contract or on salary. The sequel has proved that all the field parties had
been judiciously and advantageously placed and the results may be considered the

maximum that could be expected. It is satisfactory to know that the work of the

Survey during the year has met with the approval of all the important mining interest.3

from the Yukon and British Columbia in the west to Nova Scotia in the east.

Last winter the Board of Trade of Rossland, B.C., asked for a ' structural <reolo»i-

cal survey ' to be made of the Rossland group of mines, and Professor R. W. Brock was
designated to undertake this work, assisted by Mr. W. H. Bovd, Dr. G. A. Youn<^, a
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lapidary and a draftsman. It is proposed to continue this work next year and perhaps

longer, and when it is completed to publish a full report on the results. In the mean-

time Mr. Brock has prepared a preliminary report, which has been published. This

report deals with petrographical matters, such as the composition and proper names of the

rocks, with questions as to the origin of the ore deposits, the probability of their exten-

sion, and the possible discovery of other bodies of ore beyond the limits of those at

present worked. The question of the probable depth to which the ores may extend is

also discussed. The report likewise describes the methods of working at present

employed.

At the request of those interested in mining zinc you appointed an independent

commission to visit British Columbia and examine and report on all matters affecting

the zinc interest. This commission, by your direction, received 87,500 out of the

special grant of $19,000, which had been granted by special appropriation for the

work of the Geological Survey in British Columbia and Yukon Territory during the year.

ARCTIC EXPLORATION.

In the summary report for 1904, Mr. Low's explorations of some of our northern

coasts by means of the ss. Neptune were referred to. During the winter of 1904-5,

this gentleman prepared a full report on this work, which was set in type in

the spring and summer of 1 905 ; a detailed map and a large number of fine illus-

trations were made for it. The book was being prepared as an edition de luxe,

instead of as an ordinary blue book, under the name of 1 The Cruise of the Neptune.' It

was discovered, however, that Mr. Low, although a regular officer of the Geological

Survey, had performed this work under a special commission direct from the Govern-

ment, and that his report should therefore be published by the Department of Marine

and Fisheries. The work is expected to be issued during the summer of 1906.
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SUMMARY OF THE MINERAL PRODUCTION OF CANADA IN 1905.

Prepared by the Mines Section of the Geological Survey.

(Subject to Revision.)

Product.

Metallic.

Copper (6) Lbs.
Gold, Yukon §8.327,200

6,159,633all other

Iron ore (exports, estimated).
*Pig iron from Canadian ore
Lead (c)

Tons.

Lbs.
Nickel (d)

.

Silver (c) Oz.

Cobalt .......

Other metallic products including zinc

Total metallic

Non-Metallic.

Asbestus . . Short tons.

Asbestic "

Chromite n

Coal
Corundum ii

Feldspar n

Graphite u

Grindstones , «

Gypsum n

Limestones for flux in iron furnaces
Manganese ore (exports) , n

Mica it

Mineral pigments

—

Barytes n

Ochres "

Mineral water n

Natural gas (g)
Petroleum (h) Brls.

Phosphate Tons.
Pyrites
Salt
Talc...

Tripolite

Quantity.
(a)

47,597,502

116,779
70,554

55,961,000
18,876,315
5,974,875

50,670
17,594
8,575

8,775,933
1,644

11,700
541

5.172
435,789
341,614

22

3.360

5,105

634,095
1,300

32,774
45,370

500
200

Value.
(a)

§

7,420,451

14,486,833
125,119

1,047,860
2,634,084
7,550,526
3,605,957
100,000
180,000

37.150,830

1,486,359
16,900
93,301

17,658,615
149,153
23,400
17,032
57,200

581,543
258,759

1,720
168,043

7,500
34,675

100,000
314,249
849,687

8,425
123,574
310,858

1,800
3,600

The total production of pig iron in Canada in 1905 from Canadian and imported ores amounted to

527,932 short tons valued at §6,492,972, of which it is estimated 70,554 tons valued at 81,047,860 should be
attributed to Canadian ore and 457,378 short tons valued at 85.445,112 to the ore imported.

(a.) Quantity or value of product marketed. The ton used is that of 2,000 lbs.

(b.J Copper contents of ore, matte, &c, at 15'590 cents per lb.

(c.j Lead contents of ore, &c, at 4 '707 cents per lb.

(d.) Nickel contents of ore, matte, &c, at 40 cents per lb.

(e.) Silver contents of ore at 60 '352 cents per oz.

(f.) Oven coke, all the production of Nova Scotia, British Columbia and the Northwest Territories.

(g.) Gross return from sale of gas.

(h. ) Deduced from the amount paid in bounties and valued at 81 34 per barrel.
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SUMMARY OF THE MINERAL PRODUCTION OF CANADA IN 1905.

(Subject to Revision).

Product.
Quantity.

(aJ

Villus.

(a)

Structural Materials and Clay Products.

Cement, natural rock Brls.

it Portland »

Flagstones
Granite
Sands and gravels (exports) Tons.

Sewer pipe .

Slate i*

Terra-cotta, fireproofing, etc

Building material, including bricks, building stone, lime, etc

T< ital structural materials and clay products.

Total all other non-metallic

14,184
1,346,547

366,935

Total non- metallic
Total metallic

Estimated value of mineral products not returned

Total, 1905.

1904, Total

.

1903
1902

1901
1900
1899
1898
IS! -7

1896
1895
1894
1893
1892
1891
1890
1889
1888
1887
1886

10,274
1,913,740

7,650
209,555
152,805
382, 000
21,568
64,892

6,095,000

8,857,484
22,266,393

31.123.877
37,150.830

300,000

68, 575,707

60,073,897
62,600,434
63,885,999
66.339,158
i .4. 618, 268
49,584,027
38,697,021
28,661,430
22,584,513
20,648,964
19.931,158
20,035,082
16,623.417

18,976,616
16,763,353
14,013,113
12,518.894
11,321,331
10,221,255
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Minerals Most Inquired For.

The following minerals alphabetically arranged, have been most inquired for during

the year :

—

Apatite,

Arsenical pyrites,

Asbestus,

Barytes,

Bauxite,

Blende, zinc,

Chrome iron,

Clays for hydraulic cement,

Clays for pottery, bricks,

tiles, etc.,

Coal,

Cobalt,

Copper ores,

Corundum,
Feldspar,

Fire clay,

Fluorspar,

Gas, natural,

Gold,

Iron ores,

Ilmenite,

Kaolin,

Limestones for hydraulic

cement,

Magnolite,

Marbles,

Mica,

Molybdenite,

Ochres,

Ozokerite,

Petroleum,

Pigments, mineral,

Pitchblende,

Platinum,

Pyrites, iron,

Quicksilver,

Shale, clay,

Silica,

Silver,

Slate,

Talc,

Tungsten,

Tripolite,

Vanadianite,

Witherite,

Zinc.

Petroleum and Natural Gas.

In the list of proposed bulletins given on another page, mention is made of one on

Petroleum and Natural Gas. In last year's Summary Report a number of localities are

given where petroleum is known to occur in British Columbia and the North-west

Territories. The vast deposits of asphalt or tar-sand in the Athabaska region have

been described in my report for 1882 and afterwards by Mr. R. G. McConnell.

In 1897 a boring in search of petroleum was made at the expense of the Geological

Survey on the west side of the Athabaska river at Pelican rapids. At a depth of nearly

a thousand feet, a flow of gas was struck, under high pressure.' This prevented any

further progress being made in deepening the bore hole. The gas has been blowing off

with a roaring noise from the time it was tapped till the present day, a period of more

than eight years. At the date of our latest information it is said to show no diminu-

tion of pressure.

During the last two seasons, searching for petroleum has been done on a large scale

in the district drained by the Flat-head river in the southeastern corner of British

Columbia and also in the adjacent tract in the southwestern corner of Alberta. In a

number of localities in both these regions, seepages of petroleum have been known for

some years. In April, 1905, Mr. Wm. Forest left with me a sample of remarkably

good crude petroleum from Sage creek, a branch of Flat-head river.

Last summer a well which was being bored near Pincher Creek in southwestern

Alberta close to the mountains was reported to have struck a great flow of oil, but this

did not prove to be true. Another well was said to be in progress near Cardston, a

short distance further east, but we have no information as to it. At Medicine Hat,

gas continues to be obtained at a fair pressure by boring fresh holes in the vicinity of

the original discovery.
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During the summer of 1905, a boring in search of petroleum was sunk to a con-

siderable depth on the Saskatchewan river under the management of Mr. Eugene Coste,

M.E. He has encountered great' difficulty in this undertaking on account of the soft

and yielding nature of some of the strata passed through.

Last summer the search for petroleum on, the eastern peninsula or large Indian

Reserve of Manitoulin island was renewed by the Great Northern Oil and Gas Co.,

Limited, and it was said that a well two or three miles southwest of Wequemakong on

the road to Manitowaning, had produced over 100 barrels of oil; also that smaller quan-

tities had been obtained from several other experimental borings on the reserve.

In the southwestern part of the interlake peninsula of Ontario, new producing

wells have been bored at several places not far from Leamington. These have been the

means of perceptibly increasing the petroleum production of Ontario for the year.

It was proposed to bore for gas at Calgary, under the impression that the Medicine

Hat horizon might be struck, but from the knowledge we have of the geology of the

region around that town, this horizon is probably buried under a great depth of over-

lying strata.

The officers of the Survey best acquainted with the geology of this section of

Alberta are Messrs. McConnell, Dowling and Cairnes. In regard to the prospect of

finding gas by boring at or near Calgary, Mr. R. G. McConnell says the gas-bearing rocks

of Langevin are buried at Calgary under several thousand feet of shales and sandstones.

A very deep bore-hole would therefore be necessary to reach the horizon of the Lange-

vin beds. No gas has yet been found in the Laramie formation. The crest of an anti-

clinal crossing the Indian Reserve, which is known to run in a southeasterly direction

a few miles southwest of Calgary, would probably afford the most favourable points for

boring ; but the structure of the district is not well known.

Mr. D. B. Dowling says that two coal-bearing horizons exist, from which gas might

come. At Langevin it rises from the lower coal-bearing strata of that locality. At
Cassils gas may be found in shallow borings. The Pierre formation is generally com-

posed of compact clays which would hold down any gas which might be escaping from

the coals below it. The Laramie is a sandy formation and would not prevent the

escape of gas. In the foot-hills the coals of Cassils, Lethbridge and Stair thin out very

much. There is a great thickness of rocks at Calgary above the equivalents of the gas-

bearing strata of Medicine Hat.

Mr. D. D. Cairnes says the gas of Medicine Hat, Langevin and Cassils comes from

rocks of the Belly River Cretaceous series, which are deeply buried at Calgary. At
Cassils gas has been struck above the horizon of that of Medicine Hat and Langevin.

Near Calgary the best chance for finding gas would be somewhere along an anticlinal

which runs S. 73
c

E. from a point two and a half miles due east of Cochrane street.

At the shallowest depth, however, on this anticlinal, any gas which might exist would

probably lie 700 to 800 feet deeper than that at Cassils. The next gas horizon would

be 600 feet below this last. There is also a third horizon corresponding to the Tar

Sands below the last mentioned. If boring be undertaken on the above anticlinal near

Calgary, it should be at the lowest surface level. The most promising locality would
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appear to be in the southwest corner of township 24, range
1

3 west of the 5th principal

meridian, and section 2 or 10 may occupy the most likely position.

COLLECTION'S FOR EDUCATIONAL INSTITUTIONS.

The distribution of collections of Canadian minerals and rocks to educational

institutions within the Dominion has been continued as in former years. Collections

containing seventy-five specimens of minerals and twenty-five of rocks have been sent

to collegiate institutes, high schools and academies, while collections of seventy-five good

specimens of minerals, but of smaller size, were sent to schools of lower grades. More

applications for these collections were received than could be filled. (They were sent

first to those teachers who seemed to be the most enthusiastic and the best qualified to

make good use of them.) In ever}' case the recipients of the collections were required

to agree to the following conditions : (1) That mineralogy or geology was being actually

taught in the school. (2) That the collection was to become the property of the school

itself and not of any otficer who might be connected therewith. (3) That a suitable

case or cabinet was to be provided for its safe keeping. The schools to which collections

were sent are enumerated in Dr. Hoffmann's report in the present volume.

The above numbers of specimens are sufficient to cover all the minerals and rocks

which the scholars are likely to encounter in nature, and it is as great as they can be

expected to learn thoroughly. It was also thought that more good would be accom-

plished by sending out a large number of such collections, rather than a smaller number

of collections containing more but rarer species. The time and money consumed in

obtaining the material for these collections have also to be considered, the rarer minerals

costing much more than the commoner ones.

CANADIAN ECONOMIC MINERALS AT THE LIEGE INTERNATIONAL EXHIBITION.

A good collection of the more prominent economic minerals of Canada was prepared

for the Liege (Belgium) International Exhibition by Mr. R. L. Broadbent, an officer of

the Geological Survey, for our Department of Agriculture. As at all previous inter-

national exhibitions, from that of London in 1857 to the one which has just been held

at Liege, the Canadian collection of economic minerals took first place. In connexion

with the last exhibition the following extract of a letter from Mr. Broadbent is of

interest :

—

Liege, (Belgium), November 21, 1905.

' Here Canada is the only country making a thoroughly representative mineral

exhibit, and although we did not enter individual exhibits for awards we received a

Grand prize for the collective exhibit. The jury expressed themselves as very much
pleased with the extent and arrangement of the collection. We also had visits from
the Mining and Geological Section of the International Congress of Mining and Metal-

lurgy ; the Congress of Geology ; the Societe Beige Geologie, and others interested in

mining and metallurgy, all of whom spoke in the highest terms of the exhibit.
' Belgium being the centre of one of the most important mining regions in Europe,

our ores naturally attracted much attention, especially our lead and zinc ores. The
largest zinc smelters in the world are here, the Vielle Montagne, and they told me that

they would buy Canadian ore providing satisfactory rates could be arranged re shipping.

With the C.P.R. direct communication with Antwerp, there ought to be a good market
here for our ore.
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' I also visited the smelting works at Stolberg, Germany. At these works they
were using about 2,000 tons of Canadian (B.C.) silver-lead ore per month.

' In addition to the above ores, the inquiries for the most part have been in con-
nexion with chrome, nickel, cobalt, asbestus, mica and corundum, the last mentioned,
especially, attracting much attention. It has already a reputation in the European
market as a high grade abrasive, and we have in our own section fifteen different

exhibits of wheels, discs, <fec, manufactured in the U.S., England, France, Germany and
Belgium, all from Canadian corundum.'

HYDRAULIC CEMENT.

The manufacture of hydraulic cement, especially by the artificial combining of its

ingredients is assuming large proportions. in Canada. Numerous inquiries have come to

the department during the year for pure limestones and good clays for cement making,

especially from the west. Inquiries have also been received for stone which may be

calcined and ground for hydraulic cement.

A very pure limestone is quarried near Kananaskis station on the line of the

Canadian Pacific railway, on the northeast quarter of section 25, township 24,[range 9,

west of the 5th principal meridian, Province of Alberta. Its analysis is given on page

20, Part R, Annual Report, Vol. XI, 1898, being No. 695 of the publications of the

Geological Survey.

A fairly pure limestone is quarried at the north end of Tunnel mountain in the

Province of Alberta. Its analysis is also given on page 20 of the above mentioned

Report R of Volume XI, 1898.

Materials for the manufacture of hydraulic cement can be obtained at Bulls Head
Plateau, Cypress Hills. See page 786, Geological Survey Report for 1885. Shaganappi

point, near Calgary, yields, when calcined, a cement of a very marked hydraulic character,

setting under within from four to five minutes. See page -42, Report T, 1886.

The following references as to limestone and hydraulic cement stones mentioned in

the reports of the Geological Survey may prove useful :

—

Hydraulic Cement Stones. Page.

Geology of Canada, 1 863 804
Catalogue of Section 1, Geological Museum 128, 129
Annual Report for 1895, Part R, Good Hydraulic Lime-

stone 16

ii 1895, Part R, Good Hydraulic Lime-
stone 21

ii 1899, Part G, Analysis of Limestone. . 45

1899, Part R »' 32, 33

Localities for Limestones and Cement Stones.

Annual Report for 1887-88, Part R 109
1896 ., S 159-60
1899 „ S 122
1890-91 „ D 42
1890-91 M E 39,191,198
1890-91 M E 63,158,172
1890-91 .. E 176, 183
1890-91 .. F 13,54
1890-91 ,. L 33,35,41
1890-91 „ A 38,48,58
1890-91 ,'. P 16

1889 ., R 24
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UTILIZATION OF LOW-GRADE FUELS.

The invention of the Siemens' Regenerative Gas-furnace and of the improved gas

producer engine has given a new value to low-grade bituminous coal, lignites and peat.

The Siemens Brothers' producer furnishes the most successful method of applying

gaseous fuel for the generation of power. Their patent, No. 167, British, 22nd

January, 1861, was granted for 'improvements in furnaces.' The specification states

that— ' It is an essential part of our invention that the solid fuel used, such as coal,

lignite, peat, Szc, should be decomposed in a separate apparatus, so that the introduction

of solid fuel into the furnace may be altogether avoided, and the gaseous fuel may be

heated to a high degree prior to its entering into combustion with atmospheric air, also

heated to a high degree, thus causing a great economy of fuel.'

In a paper read before the Canadian Mining Institute, Mr. Dowling says it has

been found that the quantify of gas furnished by the lignite is greatly increased by

adding an equal quantity of "pulverized anthracite, as its fixed carbon ' cuts the tar
'

yielded by the producer method. Waste tar from any other source may be utilized

along with anthracite dust or fine waste anthracite, or with crushed coke made into

briquettes. A promising field for further experiments in order to obtain the best

results from a variety of cheap materials, is offered in connexion with this process.

Bulletin No. 261 of the United States Geological Survey treats of this subject.

Mr. W. R. Campbell, who has been, for two years, connected with the coal-testing plant

of that Survey at St. Louis, wrote me in January, 1906, that they had been obtaining

some very striking results in the way of the better utilization of low-grade bituminous

coals and lignites and probably peat. The coal is converted into producer gas and is

used directly in the explosive gas engine. By this method the efficiency of poor fuel is

increased nearly or quite 100 per cent. He says :
' Strangely enough our most striking

results are on the low-grade lignites of North Dakota and Montana. I presume similar

results could be obtained on the same classes of fuel in Canada, and I sincerely hope

that our investigations here may be utilized in the development of similar fuels in your

country.'

This subject is discussed in Dr. Hoffmann's report in the annual volume of the

Geological Survey of Canada for 1882-81. In 1903, Mr. D. B. Dowling of our Survey

examined and reported on the lignite of the Souris River region in southern Saskatche-

wan, which may thus in future be turned to better account than might have been antici-

pated. These lignites form a continuation of those of North Dakota and Montana,

referred to by Mr. Campbell.

METEORITES.

Mr. Robert A. A. Johnston, in addition to his field work in New Brunswick, has

continued his studies of Canadian meteorites and has visited some of the localities where

falls of these bodies have been reported. We have had casts made and coloured of all

Canadian meteorites which are not in possession of the Survey. Mr. Johnston has

nearly completed his report on this interesting subject and it will be issued as soon as

possible.
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Literature of the Gkolooical Survey.

In the early years of the Survey the publications were not numerous, consisting

principally of the annual Reports of Progress and a few maps, with an occasional special

report. A few well illustrated Decades on Organic Remains were also published. In

1863 the late Sir W. E. Logan, the first director, issued a resume of the first twenty
year's work of the staff. This was a most useful book and it was intended to follow it

by a similar resume every twenty years thereafter, but forty-three years have since

passed away and no further resume has been written.

About this time there was a hiatus of five years when no Reports of Progress were
published, after which their issue was resumed and continued to 1884 inclusive. In

1885 the name was changed to Annual Reports and sixteen volumes of these will have
been completed with the issues now in press.

As there was necessarily more or less delay in getting out these full reports, on
account of the preparation of maps, palseontological, chemical and other work required

for them, it was felt that a preliminary account should be issued of the principal results

obtained each year both in the field and at the headquarters of the Survey, together with

a general statement as to all the affairs of the department ; and to fill this want the

publication was commenced in 1872 of an Annual Summary Report. With the growing

extent and importance of the work of the Survey, these reports have been expanded
year after year and they have been made to include some short complete reports where
no further details are required and where it was very undesirable to keep back the in-

formation pending the issue of the large Annual Report.

In 1903, I commenced the publication of a series of Bulletins on Economic
Minerals, to the progress of which further reference will be made. For some years back
the Survey has also been publishing special reports on geological subjects, palajontology,

zoology, botany, &c.

INDEX TO ANNUAL REPORTS.

In my Summary Report for 1904, I stated that it was proposed to compile a com-

plete Index to the sixteen volumes of Annual Reports. Work on the Index to the

Annual Reports was started by Mr. Frank Nicolas last year, and good progress

has been made. The work, of course, involves a great amount of labour, and about

120,000 references have been already prepared. It is expected that the compilation

will be completed by the end of this year and it is hoped the printing and binding will

not take more than six months. This Index will be a most useful work and will greatly

enhance the value of the sixteen large volumes of Annual Reports, which will then

become available for easy reference.

The number of publications of the Survey distributed during the year 1905
amounted to 13,861.

After the issue of the Summary Report for last year, the press of Canada was
invited to call attention to it and this was, no doubt, the means of making it known to

large numbers, who might otherwise not have heard of its publication.
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PUBLICATIONS IN 190D AND 1906.

Summary Report of the Geological Survey of Canada for the calendar year 1904,

pp. 392 (with 8 maps and other illustrations). Sessional document.

Report on the Klondike Gold Fields, Part B, Vol. XIV., pp. 71 (with three maps),

by R. G. McConnell.

Annual Report of the Mines Section for 1903, Part S. Vol. XVI., pp. 156, by E.

D. Ingall and J. McLeish.

Report on Recent Mineral Discoveries on Windy Arm, Tagish lake, Yukon, pp.

12, by R. G. McConnell.

The Mineral Pigments of Canada, pp. 39, by C. W. Willimott.

Geological Report on the Chibougamau Mining Region in the Northern part of the

Province of Quebec, pp. 61 (with map), by A. P. Low.

Supplementary List of Publications, pp. 7.

Annual Reports, Vols. XIV. and XV. are in press.

The Annual Report of the Mines Section by Messrs. Ingall and McLeish, (Part S),

for 1904 is ready for the press and will be published as soon as possible.

VOI/. XIV.

A. Summary for 1901, by Dr. R. Bell.

B. Report on the Klondike Gold Fields, by R. G. McConnell.

F. Report on Ekwan river, Sutton lakes and \V. of James Bay, by D. B. Dowling,

H. Report on Sudbury district, by A. Barlow.

J. Report on Perth sheet, by R. W. Ells.

O. Report on the Artesian wells of the Island of Montreal, by F. Adams.

S. Mines Section report, 1902.

•

VOL. XV. (in the bindery).

A. Summary for 1902 by R. Rell.

AA. M 1903 ri

F. Report on the Souris Coal Fields, by D. B. Dowling.

S. Mines Section report, 1903.

VOL. XVI.

A. Summary for 1904, by R, Bell. (Published).

B. Report on Graham Island, by R. W. Ells. (Published).

C. pi the Upper Stewart River region by J. Keele. (In preparation).

CC. ii Peel river by C. Camsell. (In preparation).

G. ii Yamaska Mountain, Que. by A. C. Young. (Published).

H. m Brome Mountain, Que. by Prof. Dresser. (Published).

S. Mines Section report, 1904. (Published).



14 GEOLOGICAL SURVEY DEPARTMENT

5-6 EDWARD VII.. A. 1906

BULLETINS.

A bulletin on The Mineral Pigments of Canada by Mr. C. W. Willimofct was

published during the year. Another bulletin on Barytes in Canada was prepared by

Dr. H. S. Poole and is ready for the printer. Bulletins are in preparation and well

advanced on The Clay Industries by Dr. Robert Chalmers, and on The Coal Mines of

Canada by Theophile Denis.

FIELD-WORK.

As already stated, field-work was performed by no fewer than thirty-seven (37)

officers, in addition to those acting on the Zinc Commission which consisted of three

members, whose salaries and expenses were also paid out of the funds of the Geological

Survey. The following is a list of the field parties of 1905, the objects they had in view

and the regions in which they were employed, the latter being given in their order from

northwest to southeast. Reports upon most of the work by the men in charge are

contained in the following pages.

Mr. Charles Camsell, assisted by Mr. F. E. Camsell, surveved Peel river, a large

stream flowing northward in Mackenzie District. He started for Dawson from Skag-

way earlv in the spring before the ice broke up in the i
-ivers and was ready to ascend

the Stewart river as soon as it was clear of ice. He followed one of the northern

branches of this stream in his canoes to a very long portage across the height-of-land

separating it from the source of Wind river, a branch of the Peel. After descending

the Peel nearly to the sea, he returned to the Bell river and Rat river, and thence

descended the Porcupine to its junction with the Yukon. Here he was picked up by a

steamer which took him up to Dawson and he returned in good time to Vancouver. It

will be seen by his report that he accomplished a large amount of valuable topographical

and geological work in this distant region. Mr. Joseph Keele also proceeded to Dawson

before the breaking up of the ice and on the opening of navigation he ascended the

Stewart river and continued his investigations of the gold-field on its northern head-

waters, which had been commenced the previous year.

Mr. R. G. McConnell's operations were mostly in the district comprised by the

headwaters of the White river, to the west of the Yukon. On his way home in the

autumn, he made an examination of the recently discovered silver region of Windy
Arm. Soon after his return to Ottawa he prepared a report on this district, which was

immediately published under the name of ' Recent Mineral Discoveries on Windy Arm,

Tagish Lake, Yukon Territory.'

Mr. F. H. Maclaren, who afterwards acted as Mr. McConnell's assistant, preceded

him to the Yukon territory and made a survey from Whitehorse westward along the

road to Kluane lake, triangulating the tops of the hills and mountains on either side.

Dr. R. W. Ells, assisted by Mr. Sydney Ells, made a geological reconnaisance of

Graham island, the largest and most northern of the Queen Charlotte group. Dr. Ells

circumnavigated the island and penetrated into the interior in a few places. While

passing through British Columbia on his way west, Dr. Ells, accompanied by Dr. H. S.

Poole, left the Canadian Pacific railway at Kamloops in order to revisit the coal field of

the Nicola valley which he had examined the previous year.
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While investigating the geology of Southern Alaska, under instructions from Pro-

fessor Alfred H. Brooks, geologist in charge, Dr. Frederick E. Wright, of the United

States Geological Survey, explored the TTnuk river, which flows into Behin canal, oppo-

site Prince of Wales island. Dr. Wright's work having heen principally within

British Columbia, the United States Survey has generously placed his results at our

disposal, as if he had done this work for our department, and they are published as a

short report in the present volume.

Mr. Theophile Denis, having been instructed to examine and report upon all the

coal mines in the Dominion, visited those of Nova Scotia and afterwards those of the

North-west provinces and British Columbia. His rjeport on this work will be published

as soon as possible.

Dr. Henry S. Poole, of Halifax, spent the summer in an investigation of the col-

lieries and coal-bearing rocks of the Nanaimo coal field on the eastern side of Vancouver

island, and has furnished an excellent report on the subject.

Mr. James M. Macoun, assisted by Mr. William Spreadborough, spent about four

months, beginning in May, in continuation of his zoological and botanical work near the

International Boundary (49th parallel) between British Columbia and the State of

Washington. His field of operations this year was from Midway to Skaget river, the

larger branches of which lie within British Columbia. After returning to Ottawa he

spent the month of September collecting and studying the aquatic plants of the Ottawa

district, in continuation of similar work done on Lake St. Peter the previous year.

The latter part of the year was spent in determining and cataloguing the mammals,

birds and plants collected during the last five seasons, along the southern boundary of

British Columbia.

Professor R. W. Brock, assisted by Mr. W. H. Boyd and Mr. G. A. Young, as

already stated, was engaged on a survey of the Rossland group of mines. His prelim-

inary report on this work has been printed as a separate publication.

Mr. D. B. Dowling, assisted by Mr. Geo. S. Malloch, continued his investigations

into the geology of the coal-bearing rocks of the Rocky mountains. His principal work

the past season was along the Elm and Kananaskis rivers.

Mr. D. D. Cairnes, assisted by Mr. George S. Scott, was employed in an investiga-

tion of the geology of a large tract of country lying immediately to the east of the

Rocky mountains and southward of the Canadian Pacific railway, which has been topo-

graphically surveyed and mapped by Mr. Arthur O. Wheeler, D.L.S. An additional

tract, adjoining Mr. Wheeler's sheet to the south, was surveyed both topographically

and geologically by Mr. Cairnes.

Mr. J. F. E. Johnston was instructed to proceed to the district around Edmonton,

Alberta, in order to collect all possible data in reference to its geology, especially such

as bear upon the occurrence of coal or lignite and on the possible existence of petroleum

and natural gas in that part of the province.

Dr. Robert Chalmers made a reconnaissance examination of the surface deposits,

especially of the clays, of all the more accessible districts throughout the provinces of
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Manitoba, Saskatchewan and Alberta. He likewise visited a few places in British

Columbia. He was also instructed to collect information of all kinds as to the super-

ficial geology of the districts visited, with a view to further work on this subject in the

future.

Mr. W. S. Dobbs was sent to the country lying immediately south of Cape Tatnam
on the southwest side of Hudson Bay, proper. On his way to this region, he was to

make track surveys of certain rivers, which had not previously been mapped by the

Geological Survey. The reported nature of the country south of Cape Tatnam indi-

cated a possibility of the existence there of a considerable tract of rocks older than the

Silurian, such as those which occur southwest of Cape Henrietta Maria. In connexion

with the construction of a geological map of Canada, it was important to settle this,

question.

Mr. Owen O'Sullivan, who had surveyed the whole western coast of James Bay in

1904, was instructed to continue this work on the southwestern coast of Hudson Bay
lying between York Factory and Cape Henrietta Maria, He, however, succeeded in

making a survey only as far as Severn river. Had he completed the projected work of

the season, this would have finished the last link of the topographical survey by this,

department of the entire coast of our great inland sea.

Mr. William McTnnes made a geological examination of a large tract around the

head waters of the Attawapiskat and Winisk rivers, where it is believed that discoveries

of economic minerals may be made.

Mr. W. H. Collins, assisted by Mr. H. C. Cooke made topographical and geological

surveys in much of the country lying immediately north of Lake Superior between the

Nipigon and Pie rivers.

Mr. W. J. Wilson commenced a regional geological survey of the area lying im-

mediately north of the Sudbury and west of the Temagami sheet. He made good

progress, but as the whole of this tract is in a state of nature, topographical surveys

require to be made in order to lay down the geology, and probably two more seasons will

be required to complete the work.

Dr. A. E. Barlow was instructed to make some more detailed geological' examina-

tions of Lake Temagami, for which a new map of the lake on a large scale, which had

just been issued by the Ontario Government, would afford some assistance. He was

also to continue the detailed geological work southward of the Eastern Arm of the lake,

which had been commenced the year before by Dr. G. A. Young.

Mr. E. D. Ingall was engaged the greater part of the season in preparing reports of

the Mines Section, but in the latter part of the summer, he proceeded to the Cobalt

silver district, accompanied by Mr. J. A. Robert. These gentlemen inspected the dis-

trict and made surveys of some parts of it.

Mr. C. F. King was employed in the early part of the season in surveying the line

of the Temiscaming and Northern Ontario railway and afterwards in assisting Dr.

Barlow.
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Mr. A. F. Hunter continued the work of tracing the ancient shore lines of the

northern part of the interlake peninsula of Ontario in the counties of Simcoe, Grey,

Wellington and Bruce.

Professor T. L. Walker of Toronto University, assisted by Mr. R. E. Hore and Mr.

Win, Herridge, was occupied all summer in working out the geology of Muskoka dis-

trict. Although good progress was made, the district is so extensive that another season

will be required before a complete map of its geology can be produced.

Dr. J. W. Spencer, who had already devoted a number of years of his own time to

elucidating some of the problems of the Great Lakes and the geological history of Nia-

gara Falls and river, was employed all summer in completing his investigations of this

history. The time seemed opportune for this work, on account of its great interest and

the attention which it is attracting and also in relation to questions which are now
prominent in connexion with the position of the International Boundary line at the Falls

and as to the utilization of the cataract for generating power. Dr. Spencer's results are

highly interesting and important.

Mr. W. A. Johnston, assisted by Mr. J. B. Tett finished working out the geology

of the Peterborough sheet (Ontario) which represents the same area as the other

Ontario sheets, namely 72 miles from east to west, by 48 from north to south.

Professor Ernest Haycock, assisted by Mr. Strong, continued to investigate the

details of the geology of the Upper Laurentian rocks of a part of the counties of Labelle

and Wright, on which he had been engaged the previous year, and it will require

another season to complete the area it is proposed to map out.

Mr. C. W. Willimo't devoted part of the season to the collection of minerals to be

used in making up educational collections, and a part was required to exploit some new
localities for a reddish brecciated limestone marble and also some varieties of sjreenish

serpentine marbles. One of the former proyed to be a sound and handsome stone, capa-

ble of a good polish, and it has been already used to decorate the main corridor of the

House of Commons at Ottawa.

Mr. A. P. Low proceeded to Lake Chibougamau, northwest of Lake St. John in

northern Quebec, where during the previous summer, Mr. J. Obalski, Inspector of Mines

of the province of Quebec, had discovered asbestus of good quality and in considerable

quantities, besides copper ore and a large quartz vein, holding small particles of free

gold. These discoveries were referred to in my report for 1 904 (page 33), where

attention was also called to the fact that the late Mr. James Richardson of the

Geological staff had found copper pyrites in the same neighbourhood in 1870. Mr.

Low traced the distribution of the Huronian rocks, in which these minerals occur, for

some distance to the westward of Chibougamau lake.

Prof. J. A. Dresser, who had in previous years worked out the geolosrv of Orford

and Brome mountains, devoted the past season to another of the Monteregian hills

—

Montarville mountain. He also made a collection of fossils from the shales around the

base of the mountain, which comprises more species than had ever before been found in

these rocks.
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Professor John Macoun spent the summer months in collecting and cataloguing the

plants of t he north shore of the Lower St. Lawrence river. The other parts of the year

were devoted to making a preliminary draft of a work on the mammals of Canada, in

which much attention is given to their habits and distribution. Progress has heen made

towards completing a Flora of the Vicinity of Ottawa and the Flora of the Rocky

Mountain Park, which latter is now nearly ready for the printer. Some attention has

been given to the government museum at Banff, in this park, which is under the

general supervision of the Geological Survey. Professor Macoun continues to add to his

large stock of new information in regard to the Fungi, Lichens, Mosses, Algae and other

cryptogamous plants of Canada, which have not yet been included in the published

volumes of his Catalogue of Canadian Plants.

Mr. Lawrence M. Lambe spent some time on the north shore of Chaleur bay,

in collecting fossil fishes from the Devonian locks. By diligent search and by blasting

the rocks, he secured a number of valuable specimens.

Professor AN'. A. Parks undertook some field work for the Survey in the western

part of central New Brunswick, along the Nipisiguit river. In addition to this work,

his petrographical studies of the specimens brought home are expected to throw some new
light on the different problems of the geology of this part of the province.

Mr. Robert A. A. Johnston, assisted by Mr. Bronson, completed, as far as intended

at present, the geology of Charlotte count)7
, New Brunswick. His labours have been the

means of improving very much the geological map of the southwestern part of the

province.

Mr. Hugh Fletcher, assisted by Mr. A. T. McKinnon, spent the season at various

localities along the Bay of Fundy side of Nova Scotia. Special attention was devoted

to the examination and mapping of the iron ore bands of Nictaux and Torbrook.

Mr. E. R. Faribault was assisted in the field work by Messrs. James M. Cruikshank

and A. Cameron, and in the map-making by Major F. O'Farrell. Their work lay

mostly in the districts lying to the southwest of Halifax and consisted in a careful

survey, so as to map on a large scale, all the features of each district, together with an

accurate representation of the gold bearing quartz veins or leads.

My own field-work consisted partly of an inspection of the Klondike gold district

and the collection of information as to the occurrence of coal or lignite in the Yukon
Territory. Returning from this Territory, I visited Nanaimo coal field in order

better to determine what further geological work was most needed in that region and

how it might best be carried out. The mines of the various districts in the southern

parts of British Columbia were visited and inspected underground as far as time would

permit. I have to express my thanks to the officers of all the mines visited for their

invariable courtesy and for affording me every facility for examining the mines

themselves, the mining machinery and reduction works. At Fernie, I was indebted to

Messrs. James McEvoy, W. W. Leach and H. Frechette, all of whom were formerly

connected with the Geological Survey, for conducting me through the collieries and

coking yards.
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In November, I spent some days in looking over the mining and prospecting
operations in the Cobalt silver district.

The work of the Survey at headquarters during the year has been vigorously carried

on in all the branches. The accompanying reports by the various officers in charge are
so full and explanatory that no further remarks are necessary.

The correspondence of the department continued to be large, but all letters were
promptly and fully answered. We received, as usual, many questions and inquiries,

relat'ng to a variety of scientific subjects, besides those connected with geology, palaeon-

tology, mineralogy, mining, surveying, exploring, mapping; chemistry, metallurgy,

archaeology, botany, zoology, etc.; and all these were answered in due course.

HEAD WATERS OF WHITE RIVER.

Yukon.

Mr. R. G. McConnell

Wurk was continued during the season of 1 905 in the district about the head of

White river. The time available for work in this distant region is somewhat brief as

the summer is short and a considerable portion of it is occupied in travelling. On this

account the examination of the district necessarily partook of the character of a recon-

naissance. A topographic survey of the district was made by Mr. F. H. Maclaren, the

topographer of the party.

Topograph v.

The region examined lies along the landward base of the St. Elias range, east of

the Alaskan boundary, and is included in the drainage basin of White river, one of the

principal western tributaries of the Yukon river.

The north eastern slope of the St. Elias range is la rgelv drained bv various branches

of White river, the principal of which are the Kluane, Donjek and the Generk rivers.

The trunk stream bends to the northwest and crosses the Alaskan boundary befoie

reaching the mountains.

The Kluane river flows out of Kluane lake, a large sheet of water about forty miles

in length, lying along the base of the St. Elias range, and fed mostly by Slims river,

flowing from the Kaskawulsh glacier.

The Donjek is a typical glacial stream. Its muddy waters, flowin« in numerous
branching channels, spread out in seasons of flood across a bare gravel flood plain from
one to three miles in width. The channels change continually, new ones being con-

stantly opened, and old ones blocked, by the rapid, overloaded streams. Bars easily

fordable at onehour are often impassable the next.

26-21
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The Donjek appears to is^ue from a large glacier which occupies the whole width of

its valley a few miles inside the mountains. I was informed, however, by a prospector

who had explored its upper waters, that the glacier is fed by an ice stream descend. ng a

tributary valley from the northwest and that the upper portion of the main valley is

free from ice and is partially wooded.

The Generk, though scarcely twelve miles in length, carries a large quantity of water

and is one of the principal feeders of White river. It heads in the Klutlan glacier and

Hows northward parallel to, and a few miles east of, the Alaskan boundary. Like the

Donjek, it has built up a wide gravel flood plain through which it winds in a multitude

of interlacing channels.

The Klutlan glacier has a width, at present, of from two to four miles. It has

evidently receded rapidly in recent years as it is bordered on the south by a wide belt

of rough morainic country now free from ice. Its rate of motion is slow, and in places

it appears to be stationaiy, as trees occur growing on shallow soil underlaid by clear

blue ice. The lower portion and sides of the glacier are buried in debris. A ridge of

fresh uncovered ice in the upper central portion of the glacier, only seen from a distance,

suggests an active glacier over-riding an older almost stationary ice and gravel mass.

The St. Elias Alps, the principal topographic feature, form the southwest boundary

of the district, and extend to the sea. The mountains and mountain ridges of this

range are characterized by extreme boldness of outline. Steep slopes, precipitous cliffs

and high broken peaks and crests prevail. The larger streams such as the Donjek and

St. Clair have cut deep, wide valleys back into the heart of the range, while the smaller

ones are usually inclosed in narrow steep-sided and often impassable canons. The

central portion of the range and all the higher mountains are covered with deep con-

tinuous snow fields, and glaciers—some of the first magnitude—are present everywhere.

The St. Elias range is bordered along its whole northeastern front by a wide con-

tinuous depression occupied in different portions of its length by a number of small

streams. The depression is crossed transversely by all the large streams flowing from

the range and evidently antedates by a long period the initiation of the present drainage

system. The summit of the depression between Kluane river and the Donjek has an

elevation of 1,500 feet above the former, and between the Donjek and the Generk of

about 700 feet.

East of the depression is a broken upland cut by a system of interlocking valleys

into mountain groups and ridges usually rising from three to four thousand feet above

the valley flats. The mountains while rugged in places are more worn and are tamer

in appearance than those in the St. Elias range, and their inferior height has also pre-

vented the great accumulation of snow and ice which forms such a conspicuous feature

of the latter.

FOREST.

The forest trees are few in number and include only the white and black spruces

(Picea alba and P. nigra), the aspen (Papains tremnloides) and, occasionally, the balsam

poplar (Populas balsami/era), and the birch (Betula papyri/era). The forest is sparse

as a rule and ceases at an elevation of 4,000 feet above the sea.
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GEOLOGY. *

The geology of the district proved less interesting than was expected, as the older

rocks along most of the St. Elias range and for some distance eastward, are buried

beneath a great thickness of comparatively recent effusive and fragmental volcanics.

Tertiary.

A band of rocks referred to the Tertiary follows the St. Elias range from the Duke

river to the St. Clair. They are well exposed on a small stream which enters the Don-

jek from the west a mile above the mouth of Wade creek. They consist here mostly of

grayish conglomerates often only slightly indurated, formed of smooth and well rolled

pebbles of quartz, quartzite, slate, chert and diorite. A band of red, iron-stained con-

glomerate occurs at the base of the formation, derived mostly from the debris of under-

lying dioritic rocks. With the conglomerate are beds of grayish and yellowish tufa-

ceous sandstones, dark, often carbonaceous shales, and occasional beds of lignite.

The conglomerates and associated clastic beds of the Tertiary alternate with num-

erous lava sheets from fifteen to one hundred feet in thickness which appear to be con-

temporaneous with them. The lava sheets are usually andesitic in character and,

in places, are slightly vesicular. They have smooth surfaces and decrease in thickness

gradually towards their termination! They conform perfectly with the inclosing

clastic beds even when the latter are steeply tilted. No dikes connecting with sheets

were observed. The vulcanism which accompanied the deposition of the Tertiary beds

was of long duration, as the latter are overlaid by at least 4,000 feet of effusive and

fragmental volcanic rocks.

The Tertiary beds which outcrop along Maple creek consist mostly of shales and

sandstone with some conglomerate and an occasional lignite seam. On Granite i reek

and east of the St. Clair river conglomerate is the principal constituent of the forma-

tion.

The Tertiary beds are strongly folded in places, especially near the mountains,

and therefore antedate in age the last movements which produced the St. Elias range.

No determinable fossils were obtained from them.

Menozoic Beds.

The mountains of the St. Elias range fronting on Kluane lake are largely built of

hard greenish tufaceous beds alternating with dark shales, breccias and, occasionally,

agglomerates. Similar rocks outcrop at the canon of Duke creek and also at t' e lower

canon of Burwash creek. The beds of this series, as a rule, are sharply folded and, in

places, are overturned and broken. The rocks, usually hard, are more or less altered,

and occasionally pass into green chloritic schists.

Specimens of the Triassic fossil monotis subcircuiaris, were obtained from a band of

dark shales outcropping near the centre of the lower canon of Burwash creek. It is

unlikely that the whole series is referable to one period as, in places, it is many

thousands of feet in thickness. It pi*obably represents the product of repeated volcanic

outbursts, possibly continued into the Tertiary.
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Upper Palaeozoic.

The rocks referred to the upper Palaeozoic consist mostly of massive limestones and

marbles associated with hard shales and slates and feldspathic sandstones. A good

section of these rocks is displayed along the Donjek valley from the point where it

leaves the St. Elias range up to the Donjek glacier, a distance of about seven miles.

The outer range at this point is built of diorite. The diorite is followed by a wide band

of crushed, reddish weathering limestone underlaid by grayish massive limestones ami

alternating limestones aud shales. The latter are succeeded by feldspathic sandstones

and limestones, both holding fossils of Carboniferous age. The tufaceous beds are cut

by diorite, above which is a second band of massive gray limestone, followed by dark

slates, altered in places into a schist. The slates are succeeded by reddish granites and

diorites.

The limestones and associated rocks strike in a northwesterly direction and dip

uniformly to the northeast at angles of from 30° to 70°. This outward dip is unusual

in the great mountain ranges of the west, and is not a constant feature of the St. Elias

range, although it occurs at several points.

At the head of Burwash creek the outer range of the St. Elias mountains is built

of massive limestone, and bands of limestones and shales similar to those on the Donjek

but dipping at a high angle in the opposite direction. Xorth of the limestones—and

apparently underlying them—are hard feldspathic quartzites, dark shales and iron-

stained tufaceous beds. These beds have a nearly vertical attitude and their age rela-

tionship to the limestones is uncertain.

The mountain groups northeast of the trail from Burwash creek to the Donjek

are built largely of slates, hard tufaceous rocks and limestones similar to those in the

St. Elias range. West of the Donjek the limestones disappear and the rocks outcrop-

ping along the valleys of Wolverine and Harris creeks consist mostly of hard, imper-

fectly cleaved slates and tuffs, cut by numerous diorite dikes and by a granite area.

The rough grouping of the clastic rocks of the district into the three series briefly

described above is only intended as a provisional one and will doubtless be greatly

modified when the region is examined in detail.

Massive Igneous Kocks.

Andesites and Basalts.

Effusive rocks have a wide distribution in the district. A large area commencing
within a few miles of Kluane lake crosses Duke river valley and extends northward to

the ' gap ' of this stream. A second small area—probably a disconnected portion of the
first—occurs south of upper Burwash creek. Between the Donjek and the Generk the

mountains of the St. Elias range, and a wide flanking plateau, are built entirely of

these rocks and they extend westward across the Generk to the Alaskan boundarv.

The effusives rest on the Tertiary north of the Donjek and are therefore the
youngest rocks in the district. The lava sheets in the Duke river area are nearly
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horizontal and show no signs of disturbance. North of the Donjek the s. sols are often

sharply bent and in places are broken and faulted.

The effusives in this series consist mainly of augite andesites of a sol'jewhat basic

type, and basalts. The sheets range in thickness from a few feet to several hundred

feet, and are usually separated by tufaceous beds varying in texture from a tine ash to»

a coarse breccia. The series has a minium thickness of 5,000 feet.

A mygdaloids.

Bands of a green amygdaloid d rock occur at several points in the district, usually

associated with the Mesozoic tufaceous beds. The upper portion of the lower canon of

Burwash creek is cut through this rock, and it was also found at the upper canon of

Tatamagouche creek and on one of the creeks flowing into Kluane lake. It is important

as it is supposed to be the source of the native copper which occurs loose in so many of

the creeks of the district. Lithologically it is a vesicular diabase. The augite in the

section examined is mostly altered to chlorite, and the cavities are filled with calcite

usually surrounded by a ring of chlorite. A similar rock—also associated with copper

deposits—occurs in the Windy Arm district.

Gabbro-diorite.

This is a dark gra}^ rather fine textured intrusive, widely distributed in stocks and

dikes throughout the district. It is a hard rock and in the St. Elias range usually

weathers into high bold peaks. It cuts the beds of the Mesozoic series but is older

than those referred to the Tertiary. "While usually massive it is slightly sheared in

places and is occasionally seamed with small quartz veins.

The mineral constituents of the gabbro-diorite exhibit considerable variety in

different sections. In places the rock is a typical diorite consisting essentially of horn-

blende, some biotite, and labradorite. This type passes by the subs' itution of augite

for hornblende into a gabbroic variety, and by the addition of quartz and microperthite

into a grano-diorite.

Quartz Porphyrite.

A yellowish porphyritie rock showing, in thin sections, a fine grained quartz and

feldspar base, through which crystals of a plagioclase feldspar, biotite and quartz, are

porphyritically distributed, outcrops in considerable masses along Burwash creek. It is

probably the youngest intrusive on the creek.

D unite.

Areas of dunite, partially altered in places into serpentine, occur on Burwash creek

and on a branch of Quill creek

ECONOMIC GEOLOGY.

Coarse gold occurs in nearly all the streams in the district except those flowing

over the recent volcanic rock, but no rich concentrations have so far been found. Brief

descriptions of all the creeks worked, with the exception of Arch creek, are given in the



24 GEOLOGICAL SURVEY DEI'A RTMEST

5-6 EDWARD VII., A. 1906

Summary Report of 1904 and need not be repeated here. Ruby creek, the centre of

mining operations in 1904, is now almost abandoned and the miners have moved on to

Fourth-of-July creek, a parallel stream flowing out of the same range. A few claims are

being worked on Fourth-of-July below the mouth of Snyder creek. A feature of the

workings of this creek is that the auriferous gravels rest on a band of boulder clay which

constitutes the bed rock. The boulder clay band has not been pierced, and there is a

possibility—as pointed out in last year's Summary—that pay-gravels may exist beneath

it. The gravel bed overlying the boulder clay is shallow and easily mined, but carries

comparatively light values.

A large amount of work was done on Bullion creek by the Bullion Hydraulic Co.

This company has taken over most of the ground below the cafion and spent the sea-

son in installing a hydraulic plant. A flume five feet by thiee and a half feet, with in-

take on claim No. 26, has been built down the valley to claim No. 48, a distance of about

a mile. In places where the valley slopes were favourable the flume is replaced by short

ditches. The grade of the creek is steep and a head of 175 feet is gained in this dis-

tance. The water is supplied to the monitor through a pipe 1 200 feet in length and

thirty-six inches in diameter at the intake. At the time of my visit excavations for a

bed rock fluiue were in progress. The monitor was employed for this purpose and ap-

p eared to be doing very efficient work. Preparations were not completed in time to

admit of a satisfactory test of the creek before the season closed.

A number of claims were worked on Burwash creek throughout the season, both

above and below the canon, with varying results. The values in the upper part of the

c reek have proved generally unsatisfactory and some of the claims have been abandoned.

A stretch of fair ground several claims in length has been found in the valley about a

mile above the cafion and a second one at the foot of the canon. The returns from

the best claims seldom exceed ten dollars per day per man. Mining on Burwash creek

is attended with peculiar difficulties ; the creek is subject to sudden floods and on several

occasions last season wing dams and drains—the result of weeks of hard work—were de-

stroyed by the rushing waters in a few minutes.

Some prospecting has been done on Tatamagouche creek, a northern branch of Bur-

wash creek. This creek is similar in character to Burwash creek and cuts the same

rocks. It enters Burwash creek through a long canon above which the valley is wide

and open.

Further to the west is Arch creek, the latest discovery in the district. This stream

heads with a branch of Quill creek and flows westward into the Donjek. Its grade

averages about 300 feet to the mile. Like most of the creeks of the district the valley

contracts at one point into a narrow canon. The canon is situated about a mile above

the mouth of the valley and is about three epiarters of a mile in length. Half a mile

above it is a second small canon 200 yards in length, above which the valley widens

out and is bottomed with narrow flats and bordered in places with terraced slopes.

The rocks outcropping along the valley consist of hard tuffs, slates and limestones

cut by several small diorite masses. The name of the creek is derived from an arch like

opening in a band of limestone crossing the canon through which the stream has cut
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a passage. The slates and tuffs are traversed by small quartz veins from which the gold

in the creek has probably been derived.

At the time of my visit a few claims were being worked in the canon, where the

gravels are comparatively shallow. In the upper part of the valley the gravels deepen,

and the few holes sunk have failed to reach bed rock. The gold obtained is found on or

near bed rock, and consists mostly of heavy grains and small nuggets. The large-t

nuirtret found was obtained from No. 9 claim in the canon, and weighed over three

ounces. It contained considerable quartz, and its rough surface showed that it had not

travelled far. No ground yielding more than good wages has been found on the creek

up to the present.

It is somewhat remarkable considering the number of creeks in the district on

which coarse gold has been found, and the wide area over which they are distributed,

that occasional rich concentrations have not been found. The chances of such discover-

ies are, of course, not by any means exhausted, as none of the creeks have been fully

prospected, and some of them have scarcely been touched, and it is this which keeps the

miner in the field. The present yield of the best claims of from 86 to 610 per day can

hardly be considered wages in a region where the cost of supplies is so excessive and the

working season is so short and broken.

COPPER.

Native copper is almost as widely distributed in the creeks of the district as gold.

It is found on Bullion, Sheep and other creeks flowing from the St. Elias range, and

also on Burwash. Tatamagouche and Arch creeks, in the region between Kluane river

and the Donjek. It is not found on Ruby, Fourth-of-July, or any of the streams

cutting the old schists of the Ruby range.

The principal copper creek in the White River district is Kletsan creek. This

stream is situated in Alaska, about four miles west of the International Boundary. It

was examined by Mr. A. H. Brooks of the U. S. Geological Survey in 1898. Brooks

found that the stream copper, in part at least, was derived from calcite veins cutting a

dioritic rock exposed along the valley. These copper-bearing rocks do not extend far in

an easterly direction, as they are soon buried beneath a great accumulation of young

volcanic rocks.

Areas of a dioritic rock apparently similar to that on Kletsan creek occur on most

of the copper-bearing creeks in the Kluane district, but no mineral discoveries have so

far been made in them.

The upper part of Burwash Creek cafion is cut through a green, often iron stained,

.diabase amygdaloid. This rock is cut by a few small calcite veins, which are usually

stained with copper and carry small quantities of chalcopyrite and occasional grains of

native copper. Similar copper-stained amygdaloids occur on Tatamagouche and several

other creeks in the district. No veins of commercial importance have been found in

them up to the present.
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ATIVE SILVER.

Occasional coarse grains and small rough nuggets of native silver occur with the

gold on Burwash and Arch creeks.

COAL.

Lignite coal of good quality occurs throughout the Tertiary area extending along

the foot of the St. Elias range from the Donjek to the St. Clair. The veins vary in

thickness from a few inches up to four feet.

WINDY ARM DISTRICT, NORTHWESTERN BRITISH COLUMBIA.

Mr. R. G. McConnell.

On the way back from the White River country a few days were spent late in the

season examining the recent mineral discoveries on Windy Arm, Tagish lake.

SITUATION" AND COMMUNICATIONS.

The principal ore deposits so far discovered in this district occur on the west side

of Windy Arm, a southerly branch of Lake Tagish. Tagish lake forms part of a chain

of long narrow lakes, including, in order from north to south, Lakes Lindeman, Ben-

nett, Nares, Tagish and Marsh, which commence well within the Coast range of

mountains and extend northward and eastward for a distance of nearly seventy miles.

The general direction of these lakes is north and south, with the exception of Lake

Nares and the upper part of Tagish lake, which have an east and west alignment.

Windy Arm joins Tagish lake near its head and extends south for a distance of twelve

miles. Its course is nearly parallel to that of Bennett lake, and the two sheets of

water inclose an area of high mountainous country about eight miles in width, the

scene of the principal recent discoveries.

The White Pass and Yukon Railway aftords easy communication to the new min-

ing district. This line, after crossing the Coast range, follows the east shore of Bennett

Lake to Caribou Crossing, at the foot of the lake, at which point steamers run to

Conrad City, on Windy Arm, the shipping point of the mines. The total distance from

tide water at Skagway to Conrad City is 79 miles, of which 67 -5 miles is made at

present by rail and 11 "5 miles by water. A railway can easily be built from Caribou

Crossing along the shores of Lake Nares, Tagish lake and Windy Arm to Conrad City,

and surveys for one have already been made by the engineers of the White Pass and

Yukon Railway. A second route from Log Cabin station, on the main line of the

White Pass and Yukon Railway, above Bennett lake, by way of Tutshi lake to

Windy Arm, has also been proposed. The distance to tide water would be reduced

considerably by this route, but the mileage of new line necessary would be greater.
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CHARACTER OF COUNTRY.

The country bordering the northeastern slope of the Coast range, including the

Windy Arm mining district, may be characterized generally as consisting of a system

of wide valleys, often interlocking in a peculiar manner, separated by mountain groups

and ridges rising from 4,000 to 5,000 feet above the valley Hats. Most of the valleys

are bottomed at intervals with long narrow deep lakes, due to the blocking of the

channel at various points with glacial drift. The uplands are usually fairly regular in

outline, but in places are exceedingly rugged and are often deeply incised by the

numerous small streams which flow down their sides.

The forest growth is sparse and is confined to the valley fiats and lower slopes of

the mountains. At an elevation of 2,000 feet above the valley bottoms the forest prac-

tically ceases. The principal trees in the district are the white and black spruces, the

aspen, the balsam poplar, the balsam fir and the black pine. The supply of rough lum-

ber within easy distance of the camp suitable for ordinary mining purposes is ample for

some years at least.

GEOLOGY.

The mineralized area on Windy Arm is situated a few miles northeast of the long

granite batholith of the Coast range. This great igneous mass extends from the

southern boundary of British Columbia in a northwestern direction to latitude 62°

north, a distance of fully 1,000 mi'es, and constitutes one of the largest continuous

granite areas in the world. Mineralized areas have been found at a number of points

in both the older clastic and younger intrusive rocks, fianking the Coast range

batholith, and it is probable that further discoveries will be made, as the adjoining

country, especially on the landward side of the range, has so far been only imperfectly

prospected.

The clastic rocks fianking the Coast range granite in the vicinity of Bennett and

Tagish lakes, consist of crystalline limestones, coarse slates passing in places into schists

and interbanded with quartzites, limestones and hard, fine grained cherty beds, ami

dark argillites alternating with tufaceous sandstones, coarse conglomerates, and

occasional limestone bands.

A section from Tagish lake up Windy Arm and along the short valley connecting

Windy Arm with Tutshi lake was studied ia some detail. Near the mouth of Windy
Arm the rocks consist of light grayish heavily bedded crystalline limestone, striking in a

northwesterly direction. These rocks have an extensive development along the south-

eastern shore of Tagish lake and the lower part of Taku Arm. They also extend in a

wide band from a point near the west end of Tagish lake southeastward to Atlin

lake.

The limestones are succeeded going south along Windy Arm by a set of beds which

will be referred to as the Tagish series. This series consists largely of dark, hard

argillaceous rocks, coarsely bedded and occasionally passing into impure quartzites.

The slates are interbanded in places with crystalline limestones and also include

numerous beds and bands of fine grained compact cherty rocks, probably hardened by



28 GEOLOGICAL PURVEY DEPARTMEN T

5-6 EDWARD VII.. A. 1906

the infiltration of siliceous waters. Occasional bands of amygdaloid are also present.

The relationship of the Tagish series to the crystalline limestone was not ascertained-

The latter is probably Carboniferous in age.

The Tagish series is replaced ascending Windy Arm by basic igneous rocks usually

-porphyritic in character. The porphy rites and associated rocks outcrop along the shores

of the lake for a distance of five miles and are then succeeded by a series of clastic rocks for

which the name Tutshi series is proposed. The Tutshi series consists mostly of dark weV

cleaved argillites, softer and less altered than those in the Tagish series. The argillites

alternate in places with fine grained tufaceous sandstones and occasional beds of

grayish limestone. Bands of conglomerate and agglomerate also occur in this for-

mation, the former ho'ding well rounded pebbles of slate, quartzites and granite.

The Tutshi series resembles lithologically a formation in the Atlin district, holding fossils

supposed to be of Jurassic age (Part B. Annual Report Geological Survey of Canada

Volume 12, 1S99, page 26).

A parallel section along the lower part of Bennett lake cuts the same formations as

those exposed on Windy Arm, except that the Tagish series is partly replaced by an

outlying granite area. The northeastern boundary of the main Coast range granite

mass crosses Lake Bennett at Pavey station, five miles below the head of the lake.

The massive igneous rocks of the district consist of granites and porphyrites and

allied rocks.

A granite area about three miles in width occurs at the lower end of Bennett lake,

and strikes southward towards the head of the south branch of Montana creek. The

granite is a medium grained unsheared gray rock consisting of quartz, orthoclase,

olisoclase biotite and hornblende. Dikes of a similar character cut the Tagish series on

Windy Arm.

The porphyrite is the most important rock, economically, in the district, as most of

the veins discovered up to the present occur in it. It crosses from Windy Arm to

Bennett lake in a band from three to five miles in width, and also extends for some

distance east of Windy Arm. It is a dark grayish, usually rather fine grained rock,

distinctly porphvritic as a rule. Thin sections show feldspar phomocrysts scattered

through a crystalline base, consisting mostly of small feldspar crystals and chlorite.

Augite is occasionally present, and calcite is abundant in the sections examined. In

many places the porphyrite is heavily charged with iron, and weathers to a rusty

colour. At Red Deer mountain it either passes into, oris replaced by, a medium grained

rock with the character and composition of gabbro.

The principal structural feature of the porphyrite-gabbro are the systems of strong

jointage planes everywhere present. The joints, like the veins, show little parallelism in

either dip or strike in different parts of the area.

«

GENERAL CHARACTER OF VEINS.

The largest and most persistent veins so far discovered occur in the porphyrite area.

They are not, however, confined to this formation, a few occurring in the granite and
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some, also, in the slates The veins occupy typical clean-cut fissures with regular walls

often slickensided and grooved. They are comparatively narrow but as a rule exhibit

remarkable persistency in strike. The Uranus vein, with a width of from one to four

feet, has been traced by small openings and surface showings for a distance of about

1,500 feet and may extend much farther, while the Montana vein, with a maximum
width of five feet in the portion explored, has apparently been cut at a distance of 1,600

feet from the main workings and may also, of course, be very much longer. The Venus

No. 2 lead (the largest seen by the writer) has a width of nine feet at two openings

about 400 feet apart, and must extend for long distances in both directions. Numerous

other veins such as the M. and M., the Joe Petty and Venus No. 1 are traceable by

surface outcrops for several hundred feet. Portions of all these veins are concealed by

slide rocks, and their full length was not ascertained.

The dip and strike of the veins are exceedingly irregular. The Montana vein

strikes N. 43 W., while the direction of Venus No. 2 is about N. 42 E. The M. and

M. strikes nearly north and south. The dips are nearly all to the south and west and

vary in steepness from 12
r

in the Montana to 50° in Venus No. 1.

The gangue in all the veins is mainly quartz. Single and multiple lines of inter-

locking quartz crystals are a constant feature. In a few instances, portions of the vein-

filling consist of alternating layers of quartz and country rock. The latter, in such

cases, is always heavily mineralized, usually with iron, and weathers to a rusty colour.

The list of metallic minerals contained in the veins as identified in the field, and

in the laboratory of the Survey from specimens brought back by the writer, includes the

following :

—

Native Silver.—Occurs in small spangles and in wire form in the Montana and

Uranus veins.

. Argentite.—Is found in some of the veins but is not abundant.

Stephanite.—Occurs in several of the veins and is an important source of silver.

Freibergite.—A dark, highly argentiferous mineral occurring in some abundance in

the Joe Petty, Montana, and some of the other claims has been referred tentatively to

this species. A partial analysis by Mr. Connor showed it to contain copper, silver, zinc,

arsenic, iron, sulphur and antimony, the constituents of freibergite. The copper per-

centage in the specimen examined amounted to 9 per cent and the silver to 37 per

cent.

Pyrargyrite (Ruby Silver).—This rich silver mineral occurs in most of the veins,

sometimes in considerable quantity.

Galena.—This mineral occurs in all the veins and is usually highly argentiferous.

Tetrahedrite.—Argentiferous fetrahedrite occurs in small quantities in the

Montana, M. and M., and probably in other claims.

Chalcopyrite.—Occurs in the Silver C.iff and other claims east of Windy Arm.

Native .Goppsr.—Occurs in the Millet, Fedora and other claims east of Windy
Arm.
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Malachite and Azurite.—Green and blue incrustations and stains referable to the

copper carbonates and due to the leaching out of the copper in the tetrahedrite and

freibergite occur in most of the veins.

.Specimens of a green mineral stated to be a silver chloride proved on examination

to be a copper carbonate. It is possible that such a chloride is present in some of the

veins but it could not be detected in the specimens examined.

Iron Pi/rite.—Common in all the veins.

Arsenopyrite.—Occurs in a number of the veins but is usually subordinate in

quantity to the iron pyrite.

Pyrrhotite.—Occurs in the Big Thing group.

Sphalerite.—Zinc-blende occurs sparingly in most of the veins examined.

MIXING DEVELOPMENT.

Montana.—This important vein is situated on a bleak hillside about 3,700 feet

above "Windy Arm and 5,860 feet above the sea. An aerial tramway, four miles in

length, connecting it with Conrad City, on the lake shore, was nearly completed at the

time of my visit. At present, all supplies and materials for the mine, including fire-

wood, are packed on horses.

The principal workings consist of a drift 180 feet in length. The drift pierces 50

feet of slide rock, then meets and follows the vein. A small fault, with a displacement

of seven feet, was encountered at one point. The strike of the vein is N. 43 W., and

the dip 10 to 12 to the S.W. The width of the vein increases from about two feet near

the mouth of the drift to nearly five feet at the face. Some stuping has been done and

a considerable quantity of ore has been shipped.

The ore minerals include native silver, pyrargyrite, argentite, freibergite (?),

tetrahedrite, galena, and iron and arsenical pyrites. The distribution of the minerals

through the quartz gangue is somewhat irregular. In places, especially near the walls,

the vein matter is .-o thoroughly impregnated with silver bearing minerals that it is rich

enough to ship without much sorting—that is, it contains values of $80 per ton and

over. The leaner poition of the vein will require concentration.

The principal values in the vein are in silver. The ferruginous portion of the vein

is stated to also carry some values in gold.

At the time of my visit a second drift, intended to cut the Montana vein at a dis-

tance of 1,600 feet in a northwesterly direction from the main workings, was being

driven, mostly through slide rock. The two workings are connected by a line of float

ore and in places where the surface is bare by outcroppings : the management were con-

fident that the vein extended at least that far. Since leaving the camp the vein (or a

vein stated to resemble the Montana vein in general character) is reported to have been

struck.
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Uranus.—The Uranus vein is situated just above the forks of Pooly~creek, a small

stream tributary to Windy Arm. It is distant from the Montana vein about a mile in

a southerly direction, and from the lake about a mile and a half. The elevation above

the lake is approximately 2,000 feet. The Uranus vein is traceable bv numerous surface

outcrops in a direction a few degrees east of south from the north to the south branch

of Pooly creek, a distance of about 1,500 feet. The vein crosses a high ridge separating

the two creeks and is thus exposed naturally in depth for some hundreds of feet. A
tunnel starting at the south fork has been driven 180 feet along the vein, which dips to

the west at an angle of about 40° and varies in width from a few inches to three or four

feet. It carries considerable quantities of highly argentiferous galena and also some

native silver, ruby silver and iron and arsenic sulphides. A few tons of sorted ore have

been shipped.

Other important veins in the vicinity of Pooly creek and its branches are the Joe

Petty and the M. and M. The Joe Petty is a very strong vein. A shaft following the

lead has been sunk at one point to a depth of about fifty feet, showing a vein fully six

feet in width. The vein material consists of alternating bands of quartz and silicified

and mineralized country rock carrying layers and scattered grains and crystals of the

rich silver and silver-bearing minerals of the district. The M. and M. is a much nar-

rower vein seldom exceeeding twelve to fifteen inches in thickness, but is very persistent

in strike. It is traceable on the surface for several hundred feet at least. This vein is

especially rich in places in high grade silver minerals such as pyrargvrite, stephanite

and the sulph-antimonite referred as freibergite.

Another important group of claims is situated south of Pooly creek and about half

a mile west of Windy Arm. This group includes, among others, Venus No. 1, Venus
No. 2, and Ruby Silver. No work was being done on them at the time of my visit.

Venus No. 2, is an exceedingly strong vein. The only work done on it consists of two

shallow openings about 400 feet apart. These show a vein fully nine feet in width.

The vein-filling consists of three and nine inches of quartz along the foot wall,

followed by alternating bands of quartz and decomposed and mineralized country

rock. The ore is principally argentiferous galena. Good assays in gold are stated

to have been obtained from this vein. Venus No. 1 is a smaller vein. A shaft

following the vein has been sunk on it to a depth of fifty-two feet. This shows a

quartz vein, increasing in width from ten inches at the surface to about thirty inches

at the foot of the shaft, bordered by several feet of decomposed and mineralized country

rock, fissured parallel to the vein. Fifteen tons of ore obtained in sinking the shaft

and shipped to outside smelters are stated to have averaged 865 per ton in silver. Ruby
Silver is a narrow siliceous vein spotted, in places, with the mineral from which it takes

its name. Very little development work has been done on it.

South of the Venus group, and apparently in the same zone of fracturing, are the

Red Deer and Hamper Claims. The Humper vein, as shown in a couple of small

openings, has a width of about two feet The quartz is bordered above and below by
about a foot of decomposed iron-stained country rock which might be considered part of

the lead. A shaft twelve feet in depth has been sunk on the Humper Extension, an

adjoining claim on the east. The vein followed has a width of about fifteen inches.
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The ore on the dumps showed galena, ruby-silver, stephanite and green copper car-

bonate, probably derived from tetrahedrite.

About a mile north of the Montana is the Big Thing group. The conditions here

are different, as the country rock is granite. A considerable body of loose ore, princi-

pally argentiferous galena, evidently derived from a strong vein, occurs on one of the

claims. The vein had not been determined at the time of my visit. A number of other

veins are reported to cross the various claims, but were not examined.

The claims briefly described above comprise only a small proportion of those staked

in the district, but on most of the remainder little or no development work has so far

been done, and the time at my disposal did not permit me to make a systematic examin-

ation of them.

The general outlook for the camp is considered exceedingly promising, and its

opening up marks an important event in the mining history of the country.

The mining conditions are not unfavourable. Most of the veins are situated at dis-

tances of from half a mile to four miles from the lake and at elevations of from twelve

hundred feet to three thousand six hundred feet above it. Aerial tramways can therefore

easily be constructed for the carriage of the ores to the lake shore for concentration and

can also be used to take supplier to the mines. Miners' wages during the past season

amounted to 83.50 per day for eight hours work, and ordinary labourers obtained the

same amount for ten hours work. The cost of supplies, considering the short distance

to the seaboard, and the almost continuous rail connexion, ought to be moderate. The

climate, while severe during a portion of the year, will have little effect on mining

operations.

A Reconnaissance Survey on the Stewart River.

Mr. Joseph Keele.

I left Ottawa on March 25, with instructions to make an examination of that por-

tion of the Stewart river above Fraser falls, and as many of its tributaries as time

permitted. I reached Whitehorse on April 6, where some delay was occasioned owing

to the non-arrival of canoes, and from this point, travelling partly on the ice and partly

on the Yukon river, arrived at Dawson on May 18. Provisions for the whole season,

and a camping outfit, were procured at Dawson, and, accompanied by two men, I embarked

on the steamer " Prospector" on May 22, her first trip for the season up the Stewart

river. We reached Fraser falls, a distance of 2G0 miles from Dawson, five days later.

Here I was joined by a third man and the party was complete.

When we arrived at Fraser falls we found the Stewart river in flood and hourly

increasing in volume owing to the unusually warm and early spring. The river reached

its maximum height on May 31 and did not subside sufficiently to allow us to proceed in

our canoes until June 7. During this period the water rose to a height of 25 feet above
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low-water mark at the head of the falls ; it became extremely muddy, and a never-ceasing

burden of floodwood and living trees torn from the banks was borne on its surface.

This is the highest water which has occurred since 1898. The river afterwards rose

on three occasions to a height of from 12 to 18 inches each time, the last rise being on

July 3, and caused probably by the melting of snow on the higher peaks in the water-

shed ranges.

The onlv work previously done in this region was an exploratory topographic sur-

vey by Mr. J. J. McArthur as far as the mouth of Hess river, or South branch of the

Stewart, in 1898. Consequently the greater portion of the season was devoted to making

the necessary surveys for the preparation of a map.

A micrometer and compass survey was made from Mayo landing, a distance of 36

miles below Fraser falls, to a point 390 miles up the Stewart river ; and for a distance

of 45 miles up the Beaver river. Track surveys were made of the entire course of the

Ladue river, and a portion of Rackla river. A good general idea of the relief of the

region was obtained by a system of triangulation and sketches made with a small transit

from several prominent mountain peaks. The surveys are now being plotted, and

material will thus be furnished for an approximately correct map of a part of the country

that, up to the present, has been almost entirely unknown.

The men who assisted me in the work are miners in the Duncan Creek district, who
had an interest in the development of the country. They were highly efficient in every

phase of the various duties assigned to them, and rendered excellent service.

The Stewart river above Fraser falls drains an area of about 120 miles in extent in

an east and west direction, and about 80 miles north and south.

During its course through this area it receives four important tributaries, the

principal one being Hess river or the South branch, which enters from the east at a dis-

tance of 55 miles from the foot of Fraser falls, following the windings of the river.

Twenty-eight miles farther, Lansing river also enters from the east. Ladue river enters

from the west at a distance of thirty-two miles above Lansing, and from the same direc-

tion Beaver river enters about seven miles above the mouth of the Ladue.

The headwaters of the Stewart river and its branches have their source either in

the Ogilvie range to the north or in the Selwyn range to the east. These two mountain

chains form the watershed between the Yukon and Mackenzie drainage basins in the

region here described.

The entire drainage basin of the Stewart is of a mountainous character, and although

much of the upland country of the area is composed of flat topped or gently rounded and

wooded hills, there are high flanking ranges or single groups adjacent to the main ranges

with peaks which measure from 6,000 to 7,500 feet above sea-level or almost as high as

the most prominent peaks in the watershed ranges.

This mountainous region is traversed in several directions by a system of wide,

interlocking valleys. The floors of these valleys are graded to as low a level as the

character of the country will permit. Not all of them are now occupied by the river

and its principal branches, although they all appear to be ancient drainage channels.

26—3
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Evidences of a former glacial period are met with in various portions of the area.

These consist of ice groovings and striae preserved on certain exposures of bed rock, the

occurrence of drift at high altitudes, of boulder clay containing scratched and planed

pebbles, and, above all, the characteristic topography which usually results from the

smoothing action of a general ice sheet.

Until the observations made in the field have been laid down on the map, it will

be impossible to give with precision any account of the geological features of the region.

The rocks in general are closely analogous to those met with in the corresponding regions

to the sou tli and west. •

The area between the Beaver river and the Stewart consists mostly of crystalline

schists similar to those found in the Duncan Creek mining district, and described by the

writer under the name of the Nasina Series in the Summary Report of the Geological

Survey for 1904. These rocks appear to extend eastward up the Hess River valley,

and are found in a few localities as far south as the MacMillan river. About ten miles

below Lansing these schists are replaced by a series of rocks which are evidently much

younger. These consist of dark carbonaceous and greenish argillites, and gray shales

with occasional narrow bands of black limestone and sandstone hardened almost to

quartzite. These rocks are exposed at intervals on the river banks as far as Beaver

river.

Above the mouth of the Beaver river no rock appears on the river for a distance of

forty-five miles, but beyond this point exposures are frequent. The rocks here consist

of sandstones, grits, red and green slates and gray limestone. A section obtained on

the bordering mountains to the south of the river shows a thickness of over 3,500 feet

of these rocks. These rocks extend eastward for a considerable distance, and a similar

series occurs on the MacMillan river.

North of the Stewart and Beaver rivers the mountains are composer! principally of

heavily bedded limestones and ferruginous slates. All these rocks are mostly of sedi-

mentary origin with the exception of a portion of the crystalline schists, which are

altered intrusives. Unaltered intrusive and volcanic rocks are also represented in this

area, not, however, for any great extent, but occurring in small detached and irregularly

distributed masses.

Several gold seekers entered this country during the Klondike excitement in 1898,

but they do not appear to have done much prospecting. Those who passed down the

Stewart river, while making the extraordinary journey from Edmonton, were intent on

reaching Dawson as quickly as possible, and those who afterwards ascended the river

devoted most of their time to hunting and trapping.

The portion of this region which, in the light of past experience, would seem to

afford the most likely ground for the prospector in search of placer gold, is the area

situated between the Beaver and Stewart rivers.

This area is mostly underlain by metamorphic schists, which are intruded in some

places by igneous rocks, such as granite, diorite and diabase, and are similar in character

to the bedrock in all the placer camps of the Yukon. Fine colours of gold were
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obtained in the gravels in many of the small streams along the route, but whether there

was sufficient to pay for mining could only be determined by the usual methods of

opening up bedrock.

In the area between Hess river and the Lansing river, east of the Stewart, at least

three creeks flowing into these streams are said to yield coarse gold. This portion was

not examined by the writer. On Congdon creek, which comes in from the east about

ten miles below Lansing, good surface prospects were obtained by one of the party.

Above the mouth of Mayo river the gravel bars on the Stewart are only slightly

auriferous and have never yielded wages to the bar miner. Beyond the mouth of

Beaver river the bars do not appear to be auriferous ; the same may be said of the

Beaver river, and although fine gold was said to have been found in 1898 on the bars of

Rackla river, its principal tributary, no colours could be raised by the writer's party in

that stream.

About one mile up, on a small creek nearly opposite the mouth of Rackla river, a

small quantity of coarse gold was obtained in the surface gravels.

No gold-bearing quartz has, so far, been discovered in this region. Small bodies

and stringers of vein quartz are of common enough occurrence in the area of metamor-

phic schists, but none which contained gold were seen on the portion of the area tra-

versed.

A large body of quartz, in low, rugged ridges, crosses the Stewart valley about ten

miles above Hess river, and a similar body occurs on Rackla river below the forks.

Both are apparently barren of any mineralization.

There is a small band of native inhabitants living in cabins at the mouth of

Lansing river, at which point Messrs. Frank Braine and Percival Nash have established

a trading post. A number of Indians from Fort Good Hope on the Mackenzie river

make a yearly journey to Lansing, hunting and trapping over the intervening country

during the trip. A few white men also make a business of trapping
; these confine

their operations mostly to the country in the vicinity of Hess river. The principal land

quadrupeds are the moose, caribou, mountain sheep, brown and black bear, wolverine,

martin, wolf, lynx, fox, marmot, rabbit, beaver, mink and muskrat.

There is an abundance of fish in the rivers and lakes, such as salmon trout, white-

fish, pike and grayling. The king salmon, coming up from the sea to spawn, were
observed high up in the Beaver river, and several are caught at Lansing. These were
the more vigorous ones, as the majority of the salmon are unable to ascend the Fraser

falls.

The Stewart river opened and became free from ice at Lansing on May 10th.

There was no frost between May 21th and August 23rd, and during this period the

weather was very fine and warm. The snow disappeared almost entirely from the

mountain ranges, and only a few of the highest peaks retained any on the first of

August.

It was an exceedingly fruitful year in this locality. There was a great profusion

of all the native wild fruit, such as blueberries, raspberries and red and black currants.

26—31
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A garden planted by Mr. Braine near his house at Lansing produced very fine vege-

tables. All the varieties found in the gardens in the vicinity of Dawson can he grown

here.

PEEL RIVER, IN THE YUKON AND MACKENZIE DISTRICTS.

Mr. Charles Camsell.

The field work assigned to me for the season of 1904 embraced a geologic and topo-

graphic reconnaissance of the Peel river, in the extreme northwestern portion of the

Dominion. The inaccessibleness of the region, and the shortness of the season, neces-

sitated an early start, and, in accordance with instructions received, I left Ottawa for

Winnipeg about the middle of March. At Winnipeg supplies were purchased and
shipped through the Hudson's Bay Company to meet me at Fort Macpherson in August,

and later I proceeded to Dawson, where I arrived on the 14th of April.

At Dawson the interval between the closing of winter travel and the opening of

navigation on the streams was consumed in the testing of instruments and in visiting

and examining the placer mines of the Klondike creeks. During this period I was
deeply indebted to Mr. J. B. Tyrrell for much kindness and hospitality. To Major
Wood, also, Commandant of the Royal North-west Mounted Police in the Yukon, are my
thanks due for assistance.

On May 22nd the party, consisting of six men with three canoes, left Dawson by

ss. Prospector for Fraser falls on the Stewart river, which was not reached uutil the 26th.

Another delay, occasioned by an earty rise of water in the Stewart, prevented us from

moving until June 5th. When a start was finally made, it was only with the greatest

difficulty and some danger that any progress could be made. The velocity of the cur-

rent occasioned large quantities of driftwood, and in many places the banks were com-

pletely submerged. Under these conditions we were eight days in getting as far as

Lansing creek, a distance of eighty miles. Above Lansing creek the water gradually

subsided and the travelling was much easier until we came within a few miles of where

the actual survey was commenced.

At the mouth of Braine creek, a tributary of the Beaver river, the micrometer

survey was begun, though a track survey was carried up from Williams' cabin at the

canon seven miles below, to connect with Mr. Keele's survey of the lower part of Beaver

river.

It was my original intention on leaving Ottawa to follow identically the same route

across the mountains as was taken by the prospectors in 1899, but I was dissuaded from

this, on reaching Dawson, where I was informed that any other route would be prefer-

able. Though I could not learn that anyone had ever taken a canoe across into Peel

river waters by any other route than the Bonnet Plume pass, I did learn that Indians

had come across from the Wind river to the Beaver river through a pass that was said

to be very much lower than the Bonnet Plume. It was finally decided to find, if

possible, this winter route, and follow it.
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In ascending the Stewart river, we met Mr. Braine of Lansing creek, and from him

obtained the necessary information as to how to find the pass to the Wind river. The

Braine pass—the name I have adopted for this new route—though an easy winter route,

is not a feasible one for canoes. Though we went tlirough at a time when the -water in

Braine creek was probably at its best stage, we had to portage almost the entire route

for fifteen and a half miles, of which distance the canoes were carried for three and a

half miles.

A micrometer and compass survey was carried from the mouth of Braine creek

through Braine pass, and down Nash creek to the Wind river, a distance of thirty

miles.

From the mouth of Nash creek to the Peel river the course of the stream is almost

true north : to save time, a careful track survey, checked by frequent observations for

latitude, was all that was made. This distance is approximately one hundred miles.

We reached the Peel river on the 13th of July, and from this point a micrometer

survey was recommenced and carried down the stream to a point ninety-eight miles

below Fort Macpherson, where the western branch of the river first joins Mackenzie

waters ; from this point back again to Fort Macpherson by the central branch of the

Peel river. The survey of this portion was completed on the 11th of August, and on

the 15th the return journey to Dawson was begun. Altogether, 335 miles of micro-

meter survey, and 275 miles of track survey, were made on Peel river waters.

Beturning, the route followed was that by the Bat river, through Macdougal pass,

* and into the Bell and Porcupine rivers, the same as that taken by Mr. W. Ogilvie in

1887. A small portion of new work was here done in surveying the central and largest

outlet of the Bat river—the south branch, which was surveyed by Mr. Ogilvie, being

impossible except in the spring. The Bat river empties by three branches into the

Peel river, but the northern branch is an inconsiderable stream and only navigable in

high water, so that no attempt was made to map it. In the ascent of Bat river we

were particularly fortunate in having a great deal of rain and snow, which raised the

level of the water sufficiently in the stream to allow of comparatively easy canoeing.

The same conditions allowed us to get our canoes within 600 yards of navigable waters on

the western side of the summit, a portage of that length being all that was necessary

across the Mackenzie-Yukon divide at this point. Had we been a week or two earlier, or a

few days later, we would probably have "been compelled to make a portage of three or

four miles in length.

The Porcupine river was followed down to its junction with the Yukon river at

Fort Yukon, where we arrived on September the 8th, the actual trav elling time from Fort

Macpherson to Fort Yukon being twenty days. A track survey was carried all the way

from Fort Macpherson to the boundary line of Alaska just below Bampart House,

where it was closed.

After a delay of five days at Fort Yukon, we caught a fast steamer plying between

St. Michaels and Dawson, and arrived in Dawson on the 17th of September.
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Description of Routes.

Braine creek is a typical mountain stream, never in any part navigable for canoes.

From its source—in two small mountain glaciers on the flanks of one of the highest

peaks in the region—to its mouth is a distance of sixteen and a half miles. It has a

general direction of S. 35 \V., cutting almost directly across the strike of the rocks.

The stream occupies a broad U-shaped valley, sometimes a mile in width, with the

bordering mountains rising to. a height of 3,000 feet on either side. The grade is

always exceedingly steep and the volume of water is never very great.

Two canons occur in the creek. The lower one—two miles from the Beaver river— is

deep and narrow and about two-thirds of a mile in length. The second lies four and-

a

half miles above the first, and is about three hundred yards long with a fall of about

twenty-five feet.

Immediately above each of these canons the bed of the stream expands and is

almost entirely filled with sheets of ice, through which the water cuts narrow, winding

channels. These ice sheets are probably formed during the winter. A great many of

the small tributaries of Braine creek are fed from springs in the limestone, and these

probably maintain a continuous outflow throughout the year, so that even in the coldest

weather there must be a certain quantity of water flowing down the creek, thus account-

ing for the formation of the ice sheet.

Fourteen miles up, the stream divides, and to this point the canoes were dragged.

Immediately below this point the valley is occupied by several small marshy ponds,

among which the stream meanders with only a slight grade.

At the forks of the creek the valley divides, forming two passes, each of which

brings one in a few miles into Peel river waters. Though the eastern pass is 200 feet

lower than the western, the latter was selected as our portage route because it brought

us into a much larger and more navigable stream than the other ; but the eastern pass

is the more direct route to the Wind river. Each of these passes is wide and open. A
scrubby growth of willows and alders fills the bottoms of the valleys, while the sides

are fringed with a scattered growth of spruce trees, which extend only a short distance

up the slopes of the bordering mountains.

The elevation of the summit of the western pass is estimated at three thousand

three hundred feet above sea level. From the forks of Braine creek to this summit

there is a long gradual ascent of 350 feet, with a much steeper descent of 400 feet on

the other side of the divide to the bed of Nash creek. The greatest elevation of the

highest peaks in the neighbourhood of the pass is scarcely 7,000 feet.

Nash creek is considerably larger and longer than Braine creek. It has its source

in a lai'ge lake, and its total length is about twenty-five miles. The upper half of its

valley is very wide and is a continuation of the broad structural valley of the two arms

of Braine pass. The lower half is narrower and more V-shaped, and inclined at a slight

angle to the upper half. One mile above the portage Nash creek forks, the smaller

branch also rising in a lake five miles beyond. The two branches, however, each occupy

a part of the same wide valley, and are only separated from each other by a long narrow
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ridge fifteen hundred feet above the bed of the stream. The grade of Nash creek is very

steep, and though only one short canon occurs, the rest of the stream is very swift and

shallow and full of gravel bars. It is often bordered by cut banks of consolidated clay

and gravel, which have a height of a hundred feet and more. From the north end of

the portage trail to the junction with "Wind river is a distance of twelve miles. The
creek, however, enters the Wind valley nine miles below the portage, and flows in it for

three miles before joining with the waters of the Wind river.

The vegetation on Nash creek is slightly different from that on Braine creek.

Balsam, poplar and spruce grow in abundance on the flats of Nash creek, while none of

the former tree was seen on Braine creek.

Topographically, the country between the Beaver river and the Wind river is one of

rather rugged relief. Few prominent peaks occur, and from the top of any one of them

a general accordance of level can be noticed. This general level gives an average ver-

tical relief of about 3,000 feet, with a few peaks rising perhaps 500 feet above this.

The great wide valleys are longitudinal valleys, coinciding with the strike of the

rocks, and these are joined by narrower and shorter transverse valleys. These great

valleys have a general east and west trend, showing that their formation was due to

pressure from the north and south.

During the glacial period the valleys alone were filled to a depth of 1,000 to 1,500

feet with glaciers, which, apparently, moved along the present grade of the streams.

Evidence of glaciation can be traced to a height of about 4,500 feet above sea level, so

that about 2,000 feet or more of the highest peaks protruded through the ice. The

limit of glaciation corresponds fairly closely to the timber line, and is well shown by the

rounded and graded appearance of the slopes and shoulders up to that point.

In the gradual retreat of the glacier up the valley of Braine creek, it evidently

halted sufficiently long at each of the two canons to allow of the formation of extensive

terminal moraines. On the disappearance of the glaciers, the valleys of both Braine

and Nash creeks were filled to a depth of, sometimes, 150 feet, with a heavy deposit of

boulders, gravel and clay, the ground moraine of the valley glaciers, which was later

subjected to deep dissection by the present streams. At present only a few small cirque

glaciers exist, and these only on the northern sides of the mountains, where they are

protected from exposure to the rays of the sun.

A section across the summit from the Beaver river to the Wind river shows a series

of closely folded and sometimes faulted limestones and slates with some quartzite and

conglomerate. Cutting these are diabase dikes and intrusive rocks. The succession

in descending order is somewhat as follows :—-Massive limestone becoming shaly at the

base ; bands of black slate ; massive granular limestone containing fossils
;
ferruginous

slates weathering red ; dark conglomerate at the base. Remnants of a coarsely crysta-

lized quartzite at the top of the series sometimes form the peaks of the higher mountains

These strike as a rule from west to northwest, and dip at various angles, forming a

succession of synclines and anticlines. The appearance of the ferruginous slates is a

noticeable feature in the topography of the region in the neighbourhood of Wind river,

for the slopes take on a dull reddish colour due to the oxidation of the iron in the

slates.
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Favosites, Productella and Atrypa Reticularis were obtained from the limestones at

the summit and are probably Devonian forms.

With the exception of some limonite in the rocks at the pass, no indications of

economic minerals occur, While a few small colours of gold were obtained on the

Beaver river, these disappear entirely on Braine and Nash creeks.

The Wind river from Bonnet Plume pass to the Peel river has an estimated length

of 132 miles. Nash creek enters it about thirty miles below this pass. It has a general

direction of almost true north, and continues to How for about forty miles below Nash

creek through the mountains before entering the plateau region of the Peel river. In

this section the stream occupies a broad U-shaped valley, timbered in some parts by

spruce and poplar, but totally bare in others. In this the river flows in a broad shallow

bed sometimes half a mile wide. When confined to one channel, the breadth of the stream,

before its junction with Nash creek, is 100 feet. The sides of the valley decrease in

height from 3,000 feet at Nash creek to about 2,000 feet at the northern edge of the

mountains. In several expansions of the river bed large sheets of ice were still remain-

ing at the beginning of July, similar to those occurring on Braine creek.

On leaving the mountains, the river emerges at once on to a rolling country of foot

hills, later replaced by a perfectly level, wooded plateau, which extends northward

practically to the delta of the Mackenzie river. The mountains present a rather abrupt

face to the lower country, and appear to be unbroken by any great valleys except that

of the Bonnet Plume river to the east. West of the Wind river they stretch away to

the Little Wind river, beyond which they swing around to the north, and cross the Peel

river near the mouth of Hart river, thus forming a great semi-circular basin inclosing

the lower parts of the Wind and Bonnet Plume rivers, and in which a few outliers of

the mountain range break the level of the region, rising to a height of about 2,000 feet.

The character of the stream in the foothills section is very uniform. With the

exception of a short portion where it cuts through the Ultyd range of mountains and

approaches the nature of a canon, the bed is usually wide, shallow and filled with

gravel bars. Few rock exposures occur, and the stream flows with a varying rate of

from four to eight miles an hour.

The principal feeders flowing into the Wind river are the Bear river from the east,

and the Little Wind and Hungry creek from the west. Of these the Little Wind river

has a volume of water equal to about two-thirds of that of the main stream.

The topography of the mountain section of the Wind river resembles that given for

the summit portion. The relief varies with the texture and hardness of the rock. The

most noticeable feature is the abruptness with which the range rises from the floor of

the plateau in the portion east of the Wind river. West of this—where the range swings

around in a curve to the north—-it is bordered and flanked by lower ranges of foot hills,

which make a gradual slope eastward down to the level of the plateau.

The foot-hill ranges are usually low, rounded hdls, seldom more than 2,000 feet in

height, and more often less than 1,000. Their origin is due to the same orographic

movement in the earth's crust which resulted in the upheaval of the Ogilvie range. The
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majority of them are anticlinal in structure; but several smaller hills are due to faulting

on a large scale. The)' extend northward beyond the Peel river and eastward to the

Snake river. Almost in the centre of this area is a large low lying basin, covering over

five hundred square miles, and occupied by scarcely disturbed Tertiary rocks. This

basin is almost completely inclosed by the encircling foot-hills, and lies between the

AVind and Bonnet Plume rivers, extending southward some fifty miles from the Peel river.

As in the summit section, the Wind river valley—as well as other valleys in the

neighbourhood—was occupied by valley glaciers, filling them to a depth of fifteen hun-

dred feet or more. These glaciers, on leaving the mountains and entering the rolling

country, spread over the whole plateau, covering the surface with a variable thickness of

boulder clay and smoothing and rounding oft' the tops of the foot-hills that did not attain

a sufficient elevation to protrude through the ice sheet.

Existing glaciers were seen only on the flanks of the high mountains opposite the

mouth of Nash creek ; but that others have existed in other portions of the AVind River

valley is proved by the presence of some basin-shaped cirques, particularly on the west

side of the valley.

The rocks of the mountain section of the AVind river consist of ferruginous slates,

limestones and sandstone which alter to crystalline limestones and quartzites, with some

conglomerate. These strike nearly at right angles to the course of the stream, and dip

at all angles, being tilted into a series of anticlines and synclines. Near Bear river the

sandstone forms some of the higher peaks in the region, and shows the characteristic

weathering of this kind of rock in being eroded into all sorts of fantastic shapes. Sharp

pinnacles and columns of rocks and steep precipices are noticeable features wherever this

sandstone occurs. Alluvial fan*, too, are common.

A great quantity of iron ore float occurs in the drift of Bear river. The same float

also occurs in large quantities on the Bonnet Plume and Snake rivers. Only very fine

colours of gold were found in the gravels of the AVind river.

On leaving the main range of mountains the geology changes immediately. Though

the rocks of the Illtyd range of mountains and of Mount Deception are dolomitic lime-

stones, probably of the same age as the rocks of the main range, these are completely

surrounded by almost undisturbed Cretaceous rocks, well exposed on the streams about

ten miles above the mouth of the Little AVind river. The)' consist of sandstone of soft

texture, and conglomerate containing ironstone nodules and some fossil wood. This

Cretaceous area extends northward along the AVind river to a point a few miles below

Mount Deception. It is then replaced by more recent rocks of Tertiary age, through

which the river flows down to a point one mile from the Peel river. The contact below

Mount Deception is covered with drift, but is well shown near the Peel river, where the

soft sandstone and lignites of the Tertiary basin are seen to rest unconformably on the

upturned and truncated edges of some black slates. This section shows forty feet of

boulder clay resting unconformably on fifty feet of soft sandstone, with which is inter-

stratified eight thin seams of lignite. These rest with an unconformity on the rusty

black slates. Higher up the stream one seam of lignite, six or seven feet thick, is ex-

posed on the west bank of the stream ; but the lignite is still in a primary stage of
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development and shows the twigs, leaves and moss of which it is composed, and even

some blebs of resin. The lignite, when dry, burns fairly readily, giving off an odour of

burning resin, and leaving much ash.

Colours of gold were obtained on the Little Wind river and on Hungry creek.

Prospectors are said to have found coarse gold on the latter stream, but time did not

permit us to verify this report.

The Peel River.

The Wind river enters the Peel river one mile above the lower end of the upper

canon, or 201 miles above Fort Macpherson. Above this, the stream was not explored,

but the canon is said to extend up to the Aberdeen falls, an estimated distance of about

thirty miles. The canon is cut to a depth of 150 feet in hard black slates, and its

average width is about 500 feet. The river, here, has a velocity of from four to seven

miles an hour, and is apparently easily navigable for canoes. Water marks stand at a

height of twenty-five feet above the normal level, and when the stream is at this stage

the canon would be impassable.

After leaving the canon the stream Hows eastward for fifteen miles through the

low level Tertiary basin, when it enters the lower canon, just above which the Bonnet

Plume river enters from the south, discharging a volume of water slightly greater than

that of Wind river. Nearly opposite the mouth of the Bonnet Plume, Mountain creek

enters from the north and it is this stream that the Indians ascend in making their

winter portage across the great bend in the Peel river.

The lower canon is formed by the stream cutting a deep and narrow defile through

the low range of hills bordering the Tertiary basin on the east side. The walls of this

canon are almost vertical and rise to a height of about 500 feet, giving an erroneous

impression of dangerous navigation.

The course of the stream below the lower canon is still easterly for thirty-eight

miles, or as far as Snake river, from which point it turns off almost at right angles to its

former course and flows northerly. In this section the stream has a velocity of from

four to eight miles an hour. Swinging from one side of the valley to the other, it cuts

deeply into the soft shales and sandstones of which the plateau is built, forming steep

cut banks, which are constantly dropping blocks and fragments into the rushing stream

below. The banks of the valley at the canon are 500 feet in height, and from this point

down to within thirty miles of Fort Macpherson the stream flows through the high Peel

plateau, cutting a deeper and deeper valley northward till the banks attain a maximum

height of 1,000 feet. The plateau is level or gently undulating, carrying on its surface

several muskeg lakes. It is usually forested, and covered with moss, a few inches below

which the ground is frozen during the whole year.

The Snake river, sometimes called the Good Hope river, enters the Peel river in the

corner of the large elbow that the latter makes. It was originally supposed to be the

main stream, but an estimate of its discharge, taken about the middle of July, shows

the Peel river to be about four times as large. It was explored for a distance of about

twenty-five miles, but from the summit of one of the neighbouring hills, its course
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through the plateau could be traced for about fifty miles, flowing in a northwesterly

direction from near the eastern border of the Ogilvie range. It has a velocity of four

or five miles an hour, and occupies a valley about 700 feet deep and half a mile wide.

From the Snake river to Fort Macpherson is a distance of 147 miles, and in this

section there is little variation in the general character of the stream. The valley has

an average width of one mile, the greater part of which is taken up with gravel-bars

and wooded flats, and it is bounded by banks of clay, sandstone and shale which vary

in height from 600 to 1,000 feet. The average velocity of the current gradually

decreases northward, and though it frequently attains a speed of eight miles an hour, as

we approach Fort Macpherson it drops to two miles an hour.

Few streams of any consequence enter the Peel river below Snake river. As the

course of the stream is parallel to that of the Arctic Red river, which lies to the east at

a distance of only thirty or forty miles, no large streams could be expected to enter from

this side. Of the smaller tributaries the most important are George river and Satahs

river, and two others, which are nameless, of almost equal volume. These drain the

level lake country on the top of the plateau. George river, thirty-two miles below tho

Snake river, is a very small stream about forty feet wide ; while Satahs river sixty-two

miles below this, has a width of 120 feet. The other two streams entering from the

east each have a width of about 100 feet with a very sluggish current.

The Peel river has a much larger area to drain on the west side, and naturally

receives more water than from the east. The principal streams entering from the west

are Cariboo creek, Trail creek, Road river and Stony creek, all of which have very

steep grades and draw their water from the range of mountains that runs parallel to,

and about 25 miles west of the Peel river. They all occupy rather wide valleys that are

cut deeply into the high plateau, and none of them are navigable for canoes. Road

river, twenty-four miles above Fort Macpherson, is the largest tributary below Snake

river, and has a width of about 100 yards. Trail creek is the stream which the natives

ascend in making their winter portage across country to the mouth of the Bonnet Plume

river.

At Satahs river the Peel river emerges from the high plateau, and enters what is

probably the coastal plain. The transition from the one to the other is very abrupt,

and the escarpment of the plateau is about 700 feet high. The face of this escarpment

has a semi-circular shape, the western arm of which has a maximum elevation of 1,000

feet, while on the east side this level decreases gradually to about 400 feet. The stream

skirts along the eastern face of the western arm of this plateau escarpment, sometimes

cutting through projecting points or outliers of it, until, as we approach Fort Macpherson,

it leaves it altogether. Fort Macpherson itself stands on one of the outliers or remnants

of the plateau, and there are numerous others to the east.

Fort Macpherson consists of the Hudson's Bay Company's establishment, a Church

of England mission and a small detachment of the North-west Mounted Police.

Below Fort Macpherson the Peel river enters the flood plain of the Mackenzie

delta, in which all, or nearly all, the land is submerged in the spring floods. The

southern edge of this delta is a line drawn from the Fort to Point Separation, and
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marked by several low ridges, similar to the one on which the Fort stands. From Point

Separation the trend of the higher land is northward, skirting along the east side of the

eastern channel of the Mackenzie, and culminating in a low range called the Reindeer

hills, below Campbell river. West of the Peel river the margin of the delta is the

eastern face of the high escarpment mentioned before, which trends slightly west of

north from Fort Macpherson, crossing the Rat river below the mouth of Long Stick

creek and gradually approar-hing the mountains west of it until it merges with them and

disappears at the base of Mount Goodenough. The boundary of the delta north of this

is then the base of the mountain range.

Twelve miles below Fort Macpherson the Peel river divides, the eastern channel

joining the Mackenzie river by two mouths twelve miles below. The western channel,

which locally goes by the name of the Huskie river, follows along the western edge of

the delta and does not join the Mackenzie waters until ninety miles below. Between

these two channels are several smaller channels of the Peel river, and these, with the

Mackenzie river channels, form a network of streams which would take years to

thoroughly survey.

The delta of the Mackenzie and Peel rivers covers a very large area, 100 miles

from north to south, with a width of about 70 miles in its broadest part. Besides the

streams which ramify through it, the most striking feature is the number of lakes that

cover its surface everywhere. One can only get an idea of the quantity by looking over

the delta from one of the mountains to the west of it. It is heavily wooded with spruce

as far as latitude 68
c

30', where this tree gradually dies out and only willows and alders

remain. These extend northward nearly to the sea, where the more recently formed

land is entirely devoid of any vegetation.

The few facts observed with regard to the glaciation of the plateau section of the

Peel river point to a northward movement of the ice. According toMcConnell's theory

the ice from the Archaean gathering ground to the east of the Mackenzie river poured

westward through the gaps in the mountains to the east of the river, until it reached

the main axial range, and was then deflected to the northeast down the valley of the

Mackenzie to the sea. From the mountains to the west only large valley glaciers from

1,500 to 1,(S00 feet in depth issued from the valleys, and spread over the surface of the

plateau, moving slowly northward and perhaps slightly eastward, till they met and

merged w ith the northwestward moving sheet of ice from the Archaean highlands to the

east.

On account of the softness of the rocks and the universal covering of moss, glacial

striae are never seen on the plateau itself. On the south side of Mount Goodenough at

an elevation of 1,500 feet, grooves and scourings which may be due to glacial action were

noticed on a saddle backed ridge. These have a bearing of N. 20° W., but whether

caused by a small mountain glacier or by the large ice sheet, it is diflicult to say. No
existing glaciers were seen in that region. Unmistakeable evidence, however, was ob-

tained that a mountain glacier had existed on the western face of Mount Goodenough.

The rocks of both the upper and lower canons of the Peel river consist of a series

of closely folded black slates, with some bituminous limestone. The strata have been

much crushed and crumpled and many faults appear, while the rock itself has been
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greatly sheared and brecciated. The texture of the slates is very fine-grained, but it

contains some crystals of pyrite disseminated through it, and some bituminous matter.

These slates contain no fossils, but from their lithological resemblance to some bitumin-

ous shales and limestones on the Mackenzie river, they have been tentatively referred to

the Devonian period.

The rocks of the Tertiary basin lying between the two canons consist of soft sand-

stone, with some thin seams of lignite, overlaid by more sandstones with pebbles, with

clay and some very thick beds of lignite. One bed of lignite near the top of the series

is thirty feet in thickness and fairly persistent, appearing in two exposures four mika

apart with a shallow syncline between. Associated with this, and somewhat below it, is

another seam eight feet in thickness. The lignite has been ignited by some cause and

portions of it are now burning. Great landslides and patches of reddened shales in other

sections of the valley indicate places from which the lignite has been consumed. These

beds, like similar beds on the Mackenzie river at the mouth of Bear river are now burn-

ing, and have been burning for a great many years.

The geology of the Peel river below the canon is simple, and sections of it are

always exposed on the valley banks. The strata have been folded into a series of long

and gentle undulations, which strike almo&t north and south, parallel to the bordering

mountain range. A section five miles below the cafion shows about 200 feet of yellow

and red shales, resting on massive sandstone 100 feet thick. Underneath is about 150

feet of rust\T pyritous shales, very fissile. Overlying all is the glacial drift with a depth

of about forty feet.

On the Snake river the rocks consist entirely of soft gray argillaceous sandstones,

and in the low range of mountains on the west side of the river these same sandstones

become slightly indurated, approaching the nature of a quartzite.

Below Snake river the Peel river follows the strike of the gentle undulations of the

plateau, so that there is little variation in the character of the rocks. Argillaceous

sandstones with beds of clay merge gradually into sections in which the clay occupies a

much larger proportion or changes to shale. In places the sandstone is c ncretionary or

contains the peculiar pressure figures known as " cone-in-cone."

A few miles above George river is the " Alum hill " of the early explorers, where

some epsomite has been leached out and deposited as a crust on the clay of the river

bank.

On leaving the plateau at Satahs river only sandstones and conglomerate are

exposed in the cliffs of the river banks. These sandstones are very fossiliferous, some

of the beds being made up almost entirely of fossils of a variety of Tellinidae.

Fossils were obtained in several parts of the Peel river from Snake river down to

Fort Macpherson, and all are referable to the Cretaceous period.

Below Fort Macpherson only alluvial sands and clays are exposed on the river

banks, and these are being built up and added to year by year when the streams are in

flood and inundate the whole delta.
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The mountain range to the west of the delta, which attains an elevation of more

than 3,000 feet, is built up of slightly folded strata, and is characterized by Hat or

gently rounded summits. At the base is a thick series of black shales, which towards

the top contain beds of hard gray ironstone. These latter weather red and are con-

spicuous along the face of the mountain. The shales are replaced upwards by argil-

laceous sandstones and these again by siliceous sandstones. The latter become

metamorphosed to quartzites and constitute the upper members of the series. These

strata are persistent westward up the Rat river and to the other side of the divide, and,

from their fossils, are also referable to the Cretaceous period.

Placer gold does not occur on the Peel river below the Wind river, and the only

products of economic interests in the rocks are the beds of lignite, some bituminous

coal, epsomite and perhaps petroleum.

Pouch estimates were made of the discharges of some of the streams and the

following results were obtained :—

Wind river on July 14th 5,402 cubic feet per second.

Snake river on July 20th 6,960

Peel river at Fort Macpherson on July 31st. . 49,206

Peel river above Wind river on July 14th. .. 15,136 " "

The Bonnet Plume River is as large if not larger than the Snake river.

The Unuk River Mining Region of British Columbia.

Fred Eugene Wright.

introduction.

The occurrence of valuable ore deposits and place' 1 gold near the headwaters of

Unuk river, British Columbia, has been known in a vague way for many years and

during the past two seasons definite steps have been taken to develop its resources

systematically. Interest has been shown by prospectors and miners, not alone in this

locality, but also in the entire mineral belt situated along the eastern flank of the Coast

Range granite and not far distant from the International Boundarv line. Discoveries

of ore bodies, which appear to warrant careful investigation, have been made at several

points in this zone recently, notably near the head of Portland canal, also up Unuk and

Stikine rivers, and farther north near Caribou Crossing. From a geologic and economic

standpoint, these regions are practically unknown and, with the exception of brief notes

by Dawson (a) and Brooks (b), have not been described in detail.

(a) Dawson, G. SI., The Yukon District, N.W.T. Geol. Nat. Hist. Survey, Canada, new series, Vol.

III., Pt. I.. 1887-1888 B.
Report on an Exploration from Port Simpson on the Pacific coast to Edmonton on the Saskatchewan,

embracing a portion of the northern part of British Columbia and the Peace River country. Geol. Nat.
Hist. Survey, Canada, 1879-1880 B.

(b) Brooks, A. H., Preliminary- Report on the Ketchikan Mining District. Prof. Paper No. 1. U.S.
Geol. Survey, 1901.
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In September, 1905, the writer made a hasty reconnaissance trip to one of the

localities by way of Behm canal for the purpose of examining its prospects and collect-

ing data of geologic interest. He is much indebted to Mr. J. W. Daily, manager of the

Unuk River Company, for many courtesies extended which aided greatly in furthering

the investigation. During the past year the International Boundary line has been

permanently esb.blished by the Commission and the uncertainty which has heretofore

existed as to its exact position, thus removed.

GEOGRAPHY.

Unuk (or " Junuch "=" Dream," in the language of the Tlingit Indians) river is one

of the four large transmontane streams which rise in British Columbia either beyond,

or well within the Coast Range, and crossing the International Boundary line, enter

tide water on the Alaskan coast. Unuk river is about 54 miles in length, and with its

tributaries drains the Pacific side of the Coast Range divide between Stikine river on

the north, and Portland canal on the south. At its mouth the river has formed a wide delta

deposit which is gradually filling Burroughs bay, a deep water indentation adjoining

Behm canal, about 60 miles northeast of Ketchikan, Revillagigedo island, South-

eastern Alaska. The river is swift and too shallow to permit river transportation on a

large scale, and is furthermore obstructed by three canons which can be passed only

during periods of low water and then by canoes or small boats alone.

At its source a narrow divide leads over to a branch of Iskoot river along which

prospectors can pass and enter the rolling plateau lands of British Columbia. This

natural entrance from the coast into British Columbia has long been known and would

have been used many years ago had the natural obstacles at the start on Unuk river

been less formidable. Within the past three years, however, these conditions have been

improved by the construction of a wagon road from the mouth of Unuk river to a

prospect 42 miles inland. The road is at present twenty five miles in length and when

completed will furnish easy access into the mineral belt and thus increase its value

materially.

The fiord-like valley of Unuk river is bounded by steep glaciated mountains 4,000

to 10,000 feet high, frequently rising sheer from its valley fioor. It has been shown by

Messrs. Spencer and Brooks (a) of the U.S. Geological Survey that the large rivers which

traverse the Coast Range are probably antecedent in character and have preserved their

original drainage courses during the mountain uplift.

In glacial times the ice streams followed these same lines, scouring them thoroughly

and even making deep incisions into the country rock itself, so that at present the land

forms are those of an intensely glaciated region. The usual features of glaciation

—

U-shaped valleys, hanging valleys, glacial terraces, rounded mountain tops, glacial

erratics, flutings and grooves— abound and show by their freshness that only a small

amount of erosion has been accomplished since the glacial epoch. On several of the

mountain slopes the work of ice erosion is still ljeing continued by small ice streams, the

(a) Spencer, A. C, Pacific Mountain System in British Columbia and Alaska: Bull. Greol. Soc.
Amer., Vol. 14, pp. 117-132.

Brooks, A.H., Ketchikan Mining District, Prof. Paper, No. 1. U.S. Geol. Survey.
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last remnants of the huge ice sheets which formerly covered this entire area to a depth

of over 6,000 feet.

Along the banks of Unuk river timber of good quality occurs in occasional patches

and consists chiefly of spruce, hemlock, cedar, cottonwood, with some balsam fir trees

near its head. Trees of spruce and hemlock, four to six feet in diameter, are not

uncommon and are reported by lumbermen to be of fair quality. The quantity and

supply of timber are sufficienl to supply mining purposes for many pears. The underbrush

is dense and, together with the wet climate and the malevolent Devil's club (Echinopanax

horridum), add to the difficulties to be overcome by the prospector.

GEOLOGY.

The geologic section exposed by the deep Unuk River cut, affords an unusual

opportunity for the study of the Coast Range from many different view points. In

a broad way its consideration may be resolved into a study of the intrusive Coast Range

granite and the adjoining belts of altered sedimentary rocks on the east and west.

The Coast Range granite belt, which is traversed by Unuk river, is a small

part of an immense granite batholite («) nearly 1,000 miles in length and 30

to 60 miles in width which extends from Fraser river to British Columbia in a

northwesterly direction, parallel to the coast, to the White river basin in the Yukon
district. The Coast Range granite is one of the master features of the geology of this

entire coastal strip and deserves careful study, not only by the geologist, but also by the

prospector, since the major portion of the ore bodies which have been discovered

probably have a genetic relation to the intrusive granite (b). From evidence obtained

at other points it has been shown that the intrusion of the Coast Range granite took

place between Upper Jurassic and Middle Cretaceous times.

Petrographically the field term, granite, applies to only a small part of the intrusive

rock types. The prevalent type is less siliceous and ranges from giano-diorite to diorite

and gabbro in composition with hornblende and biotite as coloured constituents and

titanite as a frequent accessory component. As a general rule hornblende appears to

be more abundant near the coast, while biotite predominates near the inland border of

the batholite. Near the coast the granite is also more noticeably gneissoid in aspect and

contains abundant inclusions of the intruded schists near its contact. These inclusions

become more and more coarsely crystalline as the contact recedes until finally they re-

semble basic or acid differentiation products and are gradually lost sight of. It is a

characteristic feature that while aplitic and particularly pegmatitic dikes are extremely

abundant near the western contact of the granite and form an intricate network in the

adjoining schist areas, they are rare and practically absent in the central parts of the

massif. On its eastern flanks acid dikes occur frequently but are far less abundant than

on the coastal side. The absence of minette and similar basic differentiation dike pro-

ducts is noteworthy and may be due to the fact that the acid dikes are pegmatic rather

(a) See Geologic Map of the Dominion of Canada, Western sheet, No. 783. Edition of 1901.

(b) Spencer, A. C., the magnetic origin of vein forming waters in Southeastern Alaska. Trans. A.
I. M. E., Vol. XXXVI., pp. 971-978.

Brooks, A. H., Ketchikan Mining District. Prof. Paper No. I., U. S. Geol. Survey, 1901.
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than aplitic in character and therefore are not, strictly speaking, differentation

products.

The importance of the pegmatites becomes apparent when their mode of formation

from solutions emanating from the intrusive mass is considered. They represent only a

small part of the work accomplished by the pneumatolytic solutions of the granite and

are a silent but convincing witness of the great volume of pneumatolytic solutions which

accompanied the batholitic intrusion. The intimate connexion of ore bodies in south-

eastern Alaska with the intrusive masses has been proved directly in several instances

and is inferred in a number of the remaining deposits.

Considered as a whole, the Coast Range granite has not produced the ordinary type

of contact metamorphism in the rocks which it intrudes. On approaching its western

contact from the coastal side, as exposed along the shores of Behm canal, a change in

the invaded sedimentary rocks is noted from slates and argillites to phyllites and mica-

schists and, still nearer, often to gneiss. The many types of contact hornfels are rare

and spotted schists do not form an integral part of the complex. The strata are

intensely folded and were undoubtedly deeply buried at the "time of the granite invasion.

In that position, deep seated metamorphic forces were active and had undoubtedly

heated and altered the rocks to such an extent that the granite intrusion did not dis.

turb their equilibrium greatly ; its chief effect was rather to accentuate the process of

crystallization already in force and to increase their power than to replace them by

others. This coastal strip, whose contact with the granite can at present be traced only

with difficulty, offers, therefore, an excellent example of the metamorphic changes

produced by granite at a deep seated level.

It is significant that in the Ketchikan district no ore bodies of consequence have been

found in this zone of deep seated metamorphism, while rocks farther away from the

granite and at the same time nearer the surface during its invasion, frequently show

traces of contact metamorphism (spotted schists and the like) and contain valuable

metalliferous deposits. The folded character and lack of uniform structure of the strata

near the granite contact may also account, in part, for the absence of commercial ore

deposits, since they offer no decided lines along which concentration could take place as

in the isoclinal schists of the Juneau district.

East of the inland border of the granite the character of the invaded rocks is notice-

ably different. The slates and sandstones are less altered and typical schists and gneisses

are rare. Folding, and particularly faulting, are common and characteristic of the entire

complex. The granite contact line is sharp and frequently traverses the bedding planes

of the invaded strata. Although its general trend is parallel to the Coast Range the

actual line in the Unuk river exposures undulates locally and crosscuts the strata at

variable angles. The intruded rocks are often indurated and heavily mineralized with

sulphides near the contact and show their evidence of metamorphism by the intrusive

mass.

On comparing the metamorphic effects of the intrusive granite along its western

and eastern flanks decided differences are thus apparent. On the coastal side, near the

contact, the metamorphism is of the deep seated type, gneisses and schists predominate

26—4
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and are cut by innumerable pegmatite dikes ramifying from the granite. Mineralization

by sulphides is not pronounced. Farther to the west, and at some distance from the con-

tact, evidences of contact metamorphism increase, as also the degree of mineralization

;

valuable ore bodies have been discovered within this latter zone. Along the eastern

border of the granite, on the other hand, the metamorphism is of the contact type, argil-

lites and slates predominate and are often indurated and heavily impregnated with

sulphides. Well defined ore bodies have been found in the near vicinity of the granite

contact. The geologic interpretation of these data indicates clearly that the rocks to

the east of the granite were less deeply buried at the time of its invasion than those on

the coastal side. In other words, the inland rocks were then above the zone of deep

seated metamorphism (rock flowage) and were, therefore, profoundly affected by the in-

vading intrusives and accompanying pneumatolytic solutions. Furthermore, the mineral-

bearing solutions emanating from the granite encountered new conditions of tempera-

ture and pressure on invading the adjacent sedimentary rocks and deposited then, as

supersaturated solutions in their new environment, a portion of their dissolved contents,

especially the metallic sulphides.

Although in such a large belt the phenomena of contact metamorphism are not so

pronounced and concentrated as in the contact aureole of a small intrusive boss, they

are more extensive and, on a large scale, equally as varied. It has been frequently ob-

served that in a small contact aureole different contact minerals are found at different

distances from the intrusive mass and that under similar conditions an evident relation

exists between a given contact mineral and its distance from the invading rocks ; and in

a general way this law has been found to hold true for this eastern contact zone of

mineralized sedimentary rocks.

The age of sedimentary complex east of the granite has not yet been determined

accurately because of insufficient fossil evidence. It is probable, however, from the work

of Dawson on Stikine and Skeena rivers that they were deposited chiefly during the

Palaeozoic Era.

Occasional belts of included sedimentary i-ocks were observed within the granite

belt and found to be in a highly metamorphosed condition. They vary from argillites

to mica, hornblende and calc schists of various types, and occur in long bands, often

intensely folded, and trending usually parallel to the course of the range. As a general

rule thev appear more frequently near the mountain tops than in the valley. During

the past summer two prospectors located a claim, the Cheechacho, about a mile below

the International Boundary line on a vein two feet wide in such an included schist

band, striking east and west and dipping 50° north. The vein carries pyrite,

chalcopyrite, and pyrrhotite and is reported to give low assay values in gold. The

schist band is cut by numerous offshoots from the intrusive batholite and deserves

' mention, since it contains the only vein on which work has been accomplished within

the Alaskan portion of the Unuk river section.

Of interest are comparatively recent lava flows which were extruded near the

granite contact, and, following Canon creek and Blue river valleys to Unuk viver>

spread over its valley floor and forced its waters over to the south wall, where they now

pass by way of the three narrow canons indicated on the map. The volcanic ash from
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these eruptions can still be seen as black patches on the glaciers of the mountain peaks

8 to 10 miles distant. A few miles from the mouth of Blue river, the lava has

dammed the valley to such an extent that a long lake has been formed and serves

as a natural settling tank into which the turbid glacial stream flows, and from which

it issues practically free from sediment.

The foregoing considerations tend to show that the belt of sedimentary rocks east

of the Coast Range granite is a favourable one for prospecting, and deserves thorough

investigation. As the inland border of granite lies entirely on the Canadian side of the

International Boundary line, the Coast Range mineral belt is in British Columbia, and

locations must be made in accordance with its laws.

MINERAL DEPOSITS.

The occurrence of placer gold near the headwaters of Unuk river and its

tributaries has been known for many years. In the earlier eighties prospectors dis-

covered gold-bearing gravels up Sulphide creek (See map) and spent several seasons

profitably in extracting the gold by means of rockers and other primitive methods.

The difficulties of transportation, however, were so great that they ultimately

abandoned their claims . In the succeeding years occasional prospectors visited the

region, relocated the placer deposits, and also discovered well mineralized veins carrying

good values in silver, gold, and lead . A primitive trail was built along the north bank

of the river, and access to the region thus facilitated. The present wagon road follows

appz'oximately the blazes of this old trail.

The most promising claims which have been staked are situated on Sulphide

creek, and have been acquired by the company interested in construction of the wagon

road. Other locations have been made near the head of South Fork, also near Boulder

creek and Canon creek (See sketch map).

SULPHIDE CREEK.

Recent discoveries have been made on this creek near its mouth, and consist of two

veins which have been developed by several short drifts and open cuts. One of the

veins outcrops along a narrow gulch and has been traced about one thousand feet up the

gulch. It strikes usually N. 25° W., dips 30
D
-60° N.E. and varies in width from 2 to 8

inches. The vein minerals are chiefly tetrahedrite (gray copper), pyrite, sphalerite,

galena and native silver ; near the surface they are usually altered and enveloped in a

soft ferruginous matrix of weathering products. The native silver is a product of the

surficial alteration of gray copper. About 100 tons of ore are reported to have been

taken from this vein and to have given high assay returns, particularly in silver. The

country rock consists of altered limestone and breccia with some quartzite and slate, cut

by intrusives of several types. The second vein outcrops a short distance south of the

first vein, and is exposed along the face of a steep cliff where it is easily recognized by

its brown oxidized coating. At the surface it appears to be 20 to 30 feet wide and is

heavily mineralized in spots with pyrite, fine galena (steel galena) and occasional sphal-

erite and chalcopyrite. Native gold is said to have been observed in the oxidized

portions of this vein which has been prospected by a short tunnel 25 feet long at 1,-iOO

26—

H
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feet elevation above sea-level. The vein shows distinct banding and strikes N. 5° W.
with dip SO to 85° E. A fine-grained basic dike is exposed along the west side of the

tunnel. On both these veins the development work which has been accomplished is not

sufficient to permit definite statements in regard to their future. The indications, how-

ever, appear sufficiently favourable to warrant the test which the company plans to give

the property in the near future.

At the junction of .Sulphide creek and Unuk river the river gravels contain some
free gold, and fine colours can be seen in every pan of material tested. The gold is

flaky and considerably worn. No thorough sampling has yet been done and depth to

bed-rock is unknown. As the river valley, however, is wide and has passed through a

long period of glacial erosion, it is probable that bed-rock is at some distance from the

surface. Local irregularities were observed in the bed-rock floor near the placer gravels

and similar variations may also be expected at the claims. It appears that these placers

might be exploited by dredging, but large boulders are likely to be encountered.

South Fork.—Near the head waters of .South Fork, below Sulphide creek, a second

group of claims has been located 16 miles above its junction with the Unuk river, on
veins within the sedimentary belt east of the Coast Range granite. These claims were

not visited by the writer. "Well defined deposits are reported and plans for future

development are contemplated.

Boulder Creek.—Below South Fork on the same side of Unuk river prospects have

been located on similar veins near Boulder creek, a glacial stream, about ten miles in

length and rising near the Coast Range contact.

North Fork.—The territory drained by North Fork and by Glacier creek, two
glacier-fed streams reported to be about 15 to 18 miles long respectively, has not been

prospected systematically. The ore bodies which have been discovered are similar to

others in this belt, and are frequently rich in galena, with good values in silver. The
same statement applies to the region near the headwaters of Unuk river.

Canon Creek.—In the vicinity of Canon creek several ore bodies have been dis-

covered, and are significant because of their close proximity to the granite contact along

which Canon creek has cut its course. The principal prospects near Canon creek are

the Black Bear claim and the Daily Boy group. The first is located on a vein 2 feet

wide, outcropping along the selvage of a diorite porphyrite dike, and contains auriferous

pyrite and pyrrhotite. The Daily Boy group is located in a gulch adjacent to Canon

creek, on veins occurring in altered black slates, argillites and quartzites. The entire

assemblage of strata is folded and faulted considerably, and is characterized by intense

induration and mineralization by sulphides, especially pyrite. On weathering they often

become covered with a deep brown crust of ferruginous compounds, not unlike brown

paint in appearance. The complex is cut by lamprophyric dikes of variable width and

loose contact selvages. The veins which have been discovered in this gulch contain,

besides pyrite, pyrrhotite and occasionally galena and sphalerite. No development

work of note has been done on either of these prospects.
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SUMMARY.

The geologic cross-section exposed by the Unuk river valley, across part of the

Coast Range, consists of two parts : on the west, a wide belt of Mesozoic granitic masses,

formed during the same general period and grouped into one great unit, the Coast

Range batholite, which on the east intrudes partially metamorphosed, and probably

Palaeozoic sedimentary rocks in which ore deposits have been discovered. A discussion

of the type of metamorphism of this rock-complex leads to the inference that its meta-

morphic changes were largely due to the contact action of the intrusive granite ;
that

the impregnation of these rocks by metallic sulphides was essentially concomitant with

their contact metamorphism ; that at the time of the granitic invasion this sedimentary

belt was nearer the surface than the invaded strata on the coastal side of the batholite

;

and that the different physical conditions resulting from differences in relative position

to an intrusive are important factors in determining, not only the type and intensity of

metamorphism, but also the kind and degree of sulphide mineralization.

From these considerations it is inferred that the sedimentary belt to the east of the

Coast Range granite in the Unuk river section merits investigation and may reward

careful prospecting for ore bodies. The difficulties of transportation which have been

encountered heretofore will be materially decreased by the completion of the wagon road

to Sulphide creek. Prospectors will then be able, to devote a large part of their energy

to the search for and development of metalliferous veins in the region.

Graham Island (of the Queen Charlotte Group, B.C.)

Dr. K. W. Ells.

The greater part of the season of 1905 was devoted to an examination of the coal

deposits and other possible mineral resources of Graham island, the largest and most

northerly of the Queen Charlotte group of British Columbia. The party left Ottawa on

May 10th, and after a week spent in a further examination of the Quilchena and other

coal areas in the Nicola Valley, which had been examined in detail the previous year,

reached Vancouver on May 21st. Here, after hiring men and securing outfit and supplies,

we sailed by the Princess Beatrice on the 26th, and reached Skidegate, via Port Simpson,

on the evening of May 31st.

It was here found necessary to pack our supplies and outfit inland to the coal loca-

tions, and for this purpose a number of Indian packers were secured for several days.

The first three weeks were spent in examining the coal outcrops at Camps Robertson and

Wilson. The former of these is situated about eight miles northwest of Skidegate

harbour, the trail taking off inland at the mouth of the Honna river, which is about four

miles west of Skidegate post office (oil works), the Indian village being rather more than

two miles farther east. Camp Wilson is situated about eight miles north of Camp
Robertson. The trails were bad in places, the country being very rough and hilly.

Several large seams were found ; the shafts and tunnels, made some years ago, were
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pumped out, and the area was carefully studied in order to arrive, if possible, at some
definite conclusion as regards the actual structure of the district. The details of this

work will be published in the regular report on the resources of the island, now being

prepared.

It was found impossible to force a way across the centre of the island from these

camps to the head of the Masset inlet and we were, therefore, after finishing our investi-

gations on these coal seams, obliged to return to Skidegate. Here, after some delay, a

fishing boat was secured, and though no one could be found who knew the western coast,

and though the chart of this part of the island was practically worthless as regards

details, we started from the village by way of Skidegate channel westward. This

channel affords a passage for boats at high water only, and after reaching the western

entrance we examined the west and north coasts as far as Masset on the north end of

the island, studying on the way the so-called oil-bearing rocks south of Frederick island,

and the lignite deposits of Virago sound and Masset inlet, and the coast about five miles

east of the entrance.

The shores of the large lake-like expansions near the centre of the island, were

examined, and here our party divided, my assistant and one man- with a light canoe

ascending the Yakoun river to the lake at the head (Yakoun lake), a very difficult trip

owing to the low condition of the water and also to the fact that, for much of the dis-

tance, the river was obstructed by heavy log-jams. It was found impracticable to take

the canoe all the way to the lake, and the party, therefore, forced its way through the

jungle along the stream until it struck a trail leading across to Camp Robertson, whence
they made their way out to Skidegate.

After coming back with the boat to Masset village the examination of the north

and east coasts was continued, but owing to a very heavy and prolonged gale we were

detained for ten days at Tow hill, through the impossibility of rounding the dangerous

northeast corner of the island known as Rose point. The black gold bearing sands of

the east coast were examined, and they were found to extend south from Cape Fife

nearly to Lawn hill, or to within about fourteen miles of Skidegate. This place was
reached on Aug. 2nd and the boat for Vancouver was taken on the 8th, that city being

reached on the 13th. As there is only one boat a month to the island this was the only

possible course to pursue, the stormy season setting in before we left the island.

On reaching Vancouver the party was paid off, and a couple of weeks were spent on

Vancouver island in company with Dr. H. S. Poole in order to compare the coal-measure

rocks of the Nanaimo district with those of Graham island, my assistant for the season,

Mr. S. C. Ells, B.A., making a trip in the meantime by way of the Nicola country to

the coal fields of the Tulameen and Similkameen districts for the purpose of ascertain-

ing their extent and value. It was found that to complete this investigation would

require a whole season, and he thereupon proceeded round by way of Princeton and

Penticton to the Okanagan lake where, also, coal deposits were reported. These were

found to be practically of no economic importance. After an examination of this area,

the party returned to Ottawa which was reached on Sept. 8th.

Leaving Ottawa on the 17th a trip was made to New Brunswick and to Nova Scotia,

in order to study, with Mr. Hugh Fletcher, certain difficult points of structure connected
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with the Devonian, Silurian and supposed Cambrian of those provinces. On the return

trip, by the request of the Department, an examination was made of the rock formations

around the town of Sweetsburg, Quebec, to determine, if possible, the feasibility of find-

ing by boring a supply of water for that town. The return to Ottawa was made on

Oct. 9th. The compilation of the map of Graham island has been nearly completed, and

the general report on the season's investigation is now being written.

The Nanaimo-Comox Coal-field.

Dr. H. S. Poole.

In accordance with instructions I left Ottawa on May 10th, in company with Dr.

R. W. Ells for British Columbia, and together with him visited, via Kamloops, the

region about Nicola lake where coal seams have been discovered and have been of late

under exploration. Dr. Ells has already reported on the structure of the Quilchena

field and on what, in 1904, he was able to see of the coal beds. Since that time the

work of exploration has been confined to boring with a diamond drill, and I found the

condition of the old openings after the dilapidations of winter did not enable me to judge,

as a mining man, of the prospective value of the deposits which are evidently widespread,

but only to note outcrops of coal imperfectly exposed in a weathered condition at several

places on the slopes of Quilchena creek.

Near Coutlee on the Coldwater river access was had to the coal seams opened under

a rock roof where the dip of the strata is at a moderate angle convenient for working.

Further prospecting there seemed necessary along the outcrop and in depth, to de-

termine the folding of the strata.

Excavations near Enderby at the head of Okanagan lake, whence samples of

coal of promising appearance had been taken were not open to examination.

On reaching Victoria the courteous officials of the local government freely placed

at my disposal such information as they possessed respecting the coal fields of Van-

couver island, which it was your desire I should investigate, and endeavour to obtain a

history of past workings for coal, with a view to elucidate the geology and further help

to form an opinion of the future prospects of coal mining in that field. Through the

kindness of Mr. W. F. Robertson, the Provincial Mineralogist, I made acquaintance

with man}' who had been, and some who were now, connected with the coal industry of

the island. Mr. E. B. Mackay, the chief draughtsman, kindly supplied me with copies

of all available maps of his department. These, however, seldom showed, even approxi-

mately, the country roads, so the services of Mr. Thomas Budge were called in. With a

cyclometer on his bicycle, and a prismatic compass he traversed the roads and ways in the

neighbourhood of the mines and the district between Ladysmith and the entrance to

Nanoose bay. I was exceptionally fortunate in securing the asiistance of Mr. Budge who

has large local knowledge ofthecountry and its geology, and is further a coal mine manager
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by profession. Mr. Budge has also placed at the service of the Survey a collection of

sections he has himself prepared from specimens of the rocks of the Vancouver series in

the neighbourhood.

Mr. A. Dick, who has spent the best part of his life among the mines of this

country aided me by the exercise of his retentive memory, and was as painstaking to

keep me historically correct as he is zealous to require compliance with the law in his

office of Inspector of Mines.

Records of several boreholes in both the Nanaimo and Comox fields were obtained

through the kindness of Mr. T. Stockett, General Manager of the "Western Fuel Co., •

and Mr. F. D. Little, General Manager of the Wellington Colliery Co., who also were

good enough to furnish copies of maps.

Information was sought for data obtained in the course of prospecting and working

the coal fields since they were reported on by Mr. J. Richardson in 1876-7.

Inquiry indicated that in the northern section of the island nothing further had

been disclosed of the structure about Fort Rupert, Coal harbour, McNeil's harbour,

&c, than what was described by Dr. G. M. Dawson in his Report of Northern Van-

couver, Part B. 1886.

Mr. W. Hogan who was a good deal with Mr. Richardson in the seventies advises

that prospecting on the coal measures at Gillies bay, Texada island, disclosed that the

outcrop of coal seen there was only a patch, apparently on a fault.

Opposite Croftdn on Osborne bay explorations were made on Salt Spring island,

between the public wharf and Vesuvius bay. Two boreholes were put down in 1901

where some coal and black shale cropped vertically on the shore, one near the public

wharf to a depth of 400 feet computed by the drill man 1,500 ft. over the coal. This

is in line with the theoretical continuation southward of the horizon of the coal beds at

Nanaimo, but the borehole record was not obtained, and general report makes the pros-

pect unsuccessful and the ground faulted. At Koksilah in the Cowichan section an

exposure of black shale reported to be coaly induced the sinking of a trial pit by Mr.

Wood. The locality was not visited nor the statement confirmed that limestones in the

neighbourhood, which is south of Duncans, are. full of fossils.

Explorations outside the field of immediate examination, on a more extensive scale

were "those at Tumbo Island in 1893, when people of Victoria sank a shaft at No. 1

borehole, some 60 feet on the eastern side opposite its mid-length. Next they bored on

the western side close to the water from a base blasted out of the rock, so I am informed

by Mr. A. Dick. The bore reached a depth of 300 feet, having passed through bitumin-

ous shale and coal at 280 feet, the coal being so friable that a large quantity was pumped

up in the bore. The channel alongside is reported to be 40 feet deep, and it was

thought it gave access to the borehole. Contrary to his advice, says Mr. Dick, a shaft

was sunk on the site of the borehole and this at 200 feet met so heavy a flow of water

that it was abandoned, and then the 60-foot shaft was put down and stopped for want*

of funds. The surface on the island here slopes with the strata at 16° to the eastward.
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It is of interest to prospective miners of coal in this locality to know that the grant

of railway lands with their mineral rights, by the Act of 1887, does not include in the

reservation the islands of the east coast of Vancouver island, and their mineral rights

therefore go to the owner of the surface, with whom negotiations may be made. In

the conduct of this inquiry, so far, attention was solely given to the sedimentary beds of

the western littoral and no study was made of the basal rocks, the Vancouver series, of the

interior, on which the coal bearing beds rest. These rocks and their metallic content^

have been the special object of Mr. H. J. Sutton in the interest of Messrs. Dunsmuir &

Son, the holders of the E. and N. Railway concessions, and Jie has travelled more among

them throughout Vancouver island than any other trained observer. His collection of

specimens of these rocks is unsurpassed, and he has noted, on a map of the island he has

prepared on a large scale, the data he has accumulated.

The interest of Messrs. Dunsmuir it Son in much of the regions he has explored

has now passed, with the sale of the railway, to the ownership of the Canadian Pacific

Railway.

Besides the help obtained from government and colliery officials, information was

had of private individuals, so much at least as they felt at liberty to make known ; but

I found myself unexpectedly barred from some records of exploration by the view that

the secrecy insisted on while borings were in progress was still binding, although neces-

sity for reticence and private interests had long ceased. In the East the practice I

believe to be this, where coal is the object of search : to regard secrecy as no longer

necessary when once the information obtained is utilized, and then place at the disposal

of the public all secondary details, regardless of their cost. The result is that many

structural details, of no financial value whatever to the explorer, but pertinent to this

inquiry and only to be had by boring, have not been secured.

In the absence of official data, and with press notices of the closing down of col-

lieries, an impression of late was produced away from Vancouver island that the

workable coals are of less extent than Ottawa and the East had been led to suppose.

Now there are some people who have a vague idea that a coal mine is like a spring of

water, with a flow to last at least their day, and they do not realize what ' worked out

'

really means. What has happened is this : Wellington, which for many years was a busy

centre of trade, has ceased to have an output of coal, the openings there have been

abandoned, and in their stead mines at Extension have been developed, and Ladysmith

has increased its population. At the same time it is true the coal operator in Vancouver

island has had many disappointments, many unexpected difficulties to meet that are

specialties of this coal field, in comparison, say, with the structure of the coal-bearing

deposits of the opposite side of the continent.

In Cape Breton the beds carry a fairly uniform thickness for miles. Coal, sand-

stone, shale and fire-clay, each occur and re-occur in their due order of deposit, while in

Vancouver the records of sections taken only 1,000 feet apart read so differently that it

is hard to determine which are the beds continuous in both, which have been suppressed,

and which have been unduly developed within that short distance.

Many of the difficulties that meet the miner are totally apart from questions of

geological consideration. There are questions of supply and demand, questions connected
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with labour and questions of cost, all outside an inquiry touching the possible extent

of the fields and the workable character of the coals. Active operations are at present

in the hands of two corporations alone—the Wellington Colliery Co. and the Western

Fuel Co. The business of the latter company at Nanaimo was suspended for some months

by a strike of the miners, and the pits were closed during the time of my visit. I had,

however, through the kindness of the colliery officials, opportunity to go below at

both Extension and Cumberland.

Under guidance of Mr. John Matthews, manager at Cumberland, in the Comox
coal field, the reported occurrence of anthracite coal was examined, together with

exposures of coal altered and coked by igneous dikes on Browns river, some four miles

from No. 7 slopes, which are being opened by the side of the Puntledge or Courtney

river, two miles below Comox lake. At an exposure on a small water course half way
between the two places a lava flow has converted some coal into a dense silvery coke.

The exposure was limited, but so far as it permitted inspection the alteration extended

but a short distance from the dike. From this point to Browns river the flow of

andesite has made a hill 1,000 feet above the sea and capping the coal measures. What
its effect may be on the undertying coal seams can only be conjectured; but neither here

nor at No. 7 slopes could the coal mined be classed as in any degree anthracitic. The

exposure at Browns river is above where Richardson took his No. 1 section, published

in the Survey report for 1872-3, page 36 ; and it is opposite where the river takes its

plunge in cascades through a narrow gorge of the older diabase against the outcropping

sedimentaries. Mr. Matthews w^rote an article on this locality in the ' Mining Record

'

of Victoria, November 1901.

Another unusual, close association of coal and igneous rocks occurs also in the same

district, but in this case under reversed and ordinary conditions, the coal being the newer

of the two. Right in the heart of the town of Cumberland, in the workings of No. 6

shaft, bosses of diabase project up through the pavement of the lowest seam at several

places ; there is no dislocation, the coal merely thins over them, but the contact is very

close ; in one case not an inch of what may have been mud intervenes between the

weathered surface of the igneous protrusion and the coal. The bosses appear to have

belonged to a spur from the hills
;
among its depressions first were deposited the grey

shales and sandstones, these overlapping its sides apparently failed to complete the

levelling up of the surface and so left these knobs of rock still exposed when the time

came for the deposition of the coal seam. In a comparison of the conditions attending

the workable seams of coal in the two great divisions of the coal field, the Nanaimo and

Comox, this proximity of the workable coals to the unconformable rocks beneath in the

latter division is in marked contrast with those in the former, where depths of 1.000

feet or even more of sediments, with thin coals and massive blue shales prevail.

Another important feature of differentiation between the two divisions is the

association at Nanaimo of the working coals with thick beds of conglomerate, and their

practically total absence in the worked portion of the Comox division.

As to the area of the coal-bearing series, it may, in general terms, be said to extend

down the whole west coast of the island, but the area in which it is probable coal in

workable thickness exists is very much less, while the area that may be regarded as
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proved is comparatively small. The difficulties in the way of exploration are numerous
;

vegetation is rank, the surface is largely disguised under thick layers of wash gravels,

and there are no inducements to the public to prospect over the major portion of the

more immediately promising ground, as these lands are held by the present coal operators

who have no occasion to explore much ahead of their requirements. Still, if it be desired

that a conjecture be hazarded of the quantity of coal exceeding a thickness of two feet,

and within a vertical depth of 4,000 feet, an estimate of 600 million tons, though based

on most incomplete data, would seem conservative and yet at the same time sufficiently

large to allay apprehensions of any immediate shortage in the output.

The fossils collected in connexion with the above geological work have been sub-

mitted to Dr. Whiteaves, palaeontologist to the Survey, for determination.

The Northern Extension of the Elk River Coal Basin.

Mr. D. B. Dowling.

The season's work was mostly of a preliminary character and much of the time was

employed in topographic work.

The Elk river coal basin extends north and enters the valley occupied by the waters

of the Kananaskis river. The area was entered from the north by the trail up the Kan-

anaskis river. As the outfit had been left at Morley for the winter, supplies were

obtained and the party were in the field in June, but as the mountains were then fairly

well covered by snow, few ascents were made until the beginning of J uly.

A short base of 5,685-68 feet was measured on the shore of Kananaskis lake and a

series of triangles measured extending southwest down the valley of the Elk river to a

point twenty-eight miles distant from the station at the north end of Kananaskis lake.

A check was then made on another base of two miles in length along a surveyed line

forming part of a series of lines limiting the coal properties of the Elk River Coal and

Oil Co. Four monuments or signals were built on the summit of the Elk range, which

here forms the watershed, so that the triangulation might be carried eastward to

embrace the coal basin within the mountains on the headwaters of Sheep creek and

Highwood river. Photographs from which to plot the topography were taken at each

station and several at other points which seemed desirable. As the transit used could

only be read to single minutes it is very desirable that a primary triangulation of this

area be undertaken by the government in order to better fix the positions of our stations.

Our triangles, it is expected, will be extended east to meet the surveyed lines of the

plains, but this entails the use of time which we can better devote to the geological

problems before us. At the close of the season's work a few photographs were taken in

the lower part of the Kananaskis valley to supplement the work of the previous season

on the southern extension of the Cascade coal basin which was interrupted in September,

1904, by a period of smoky weather.



60 GEOLOGICAL SURVEY DEPARTMENT

5-6 EDWARD VII., A. 1908

A general sketch of the structure of the region was obtained and may briefly be

given. The southern extension of the Cascade coal basin does not reach very far south

of the crossing of the Kananaskis valley. The impression which was formed from seeing

the section on the stream the previous year was that the Cretaceous rocks formed a

monoclinal block which gradually ran out to the south, but further evidence shows that

this block was deformed by the west to east pressure, and, instead of having the western

edge of the beds drawn up by the faulting, an anticline which broadens out to the south

is found in the centre, so that the section on a small stream a few miles farther south

reveals a double syncline and the beds become very much shattered. The base of the

formation rises to the south and in a short time disappears, continuing possibly in two

narrow folds the continuation of the synclines.

As the intervening mountains aue not thoroughly explored it is not sure whether

these folds can be traced as continuations of the beds crossing Elbow river and the

northern end of the Sheep Creek coal area.

The Kananaskis valley in the upper part is a continuation of the same structural

valley as that in which the Elk runs. To gain the eastern edge of the mountains, how-

ever, the valley is eroded through several limestone ranges crossing the first obliquely,

but in the lower part more nearly at right angles. The southern end of the Cascade

basin is thus cut by the river at about 45 degrees.

The upper valley is eroded along the edges of Cretaceous rocks, but very few

exposures occur until the height of land is reached, and more are found in the valley of

the Elk showing coal seams at several places. The mountains forming the eastern wall

of this valley are practically continuous exposures of the same series of beds—the upper

part of the Carboniferous limestones which dip west toward the valley. They form an

unbroken wall from opposite the Kananaskis lakes southward for about fourteen miles

where they become broken up into isolated peaks. Side valleys run into the range from

the west but not far enough to form passes through to the waters of the Highwood.

On the west side of the Elk and Kananaskis valleys there is a decided fault by which

the limestones below are again brought up, but instead of forming a continuous wall as

is on the east side considerable lateral movement has taken place since the break

occurred. These beds have several strong folds which run oblique to the line of fault,

and one of them running northwest towards the Spray river with apparently a fault

along the eastern edge forms a strong valley. In this there seems a possibility of a

narrow Cretaceous trough extending in that direction.

In the vicinity of the Kananaskis lakes the mountains west of this fault have been

eroded back from the fault line and both lakes lie to the west of it. The stream leaving

the lower lakes runs north along the strike of the rocks and then turns east. Where it

joins the valley common to this stream and the Elk, it falls about 30 feet in a cascade

over the quartzites, which appear again on the flank of the mountains on the east

side of the valley. Sandstones of the coal measures are exposed a few miles below

the falls but not along the stream. It is not expected, however, that coal in any amount

will be found on the Kananaskis below the falls, and but few seams in the valley until

near the height of land.
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On the Elk, however, there is a wider portion in which the coal bearing beds are

exposed and many seams have been opened up by prospectors for the Elk River Coal and

Oil Co. The only seam that we found on the Alberta slope is in the middle of the

valley just north of the height of land. There seemed to be about eleven feet of coal

very much broken up on the outcrop exposure, but possibly of fair quality beneath.

The Elk rises in two lakes in the mountains on the western side of the vallev, similar in

origin to those at the head of the Kananaskis river. These are fed from a number of

glaciers on the slopes of the higher range behind and the stream which leaves the lake

is often very milky during the warmer months. The valley has been well forested but

large areas have been burnt over and the trails badly blocked by fallen trees. It seems

to be in precisely the same condition as described by Dr. Dawson in 1 884, the dead trees

apparently standing for a long time before the roots rot sufficiently to cause them to

fall. In the unburnt portions the forest is vigorous and there is a large quantity of

splendid fir.

PROGRESS IN DEVELOPMENT WORK AT MINES.

At Canmore new workings are commenced in the Sedlock seam. As the outcrop

is near the river and about a mile below the mines, this means the opening of a new
mine and a spur of railway is built to it. The output will be thus increased, as the

facilities for handling coal at the present slope do not admit of much increase there.

As some of the seams which produce a large percentage of fine coal have also sandy

streaks in the softer parts experiments in the cleaning of this fine coal has led to the

installation of a washing plant which will be in operation this season, and the output in

consequence will be of an excellent grade. Another seam above those now worked,

called No. 6, is being tested, and, if of good quality, will add materially to the resources

of the property.

Bankhead Mine.—During the year most of the permanent working plant has been

installed. A battery of boilers with wide grate surface, to burn small coal, supplies

steam for air compressors, dynamos, steam engines, &C. A large coal breaker and

screening house has been erected and the temporary screens at the entry on B. level are

probably removed.

In the mine the work so far has been mostly in excavating gangways on three

levels and a cross entry on the lower or A. level. A rough approximation of the amount

of preliminary work is given below. On A. level the entry along seam No. 2 reaches to

1150 feet from a point below the temporary entry. A tunnel through gravel on this

level in the opposite direction reaches the river bank at the head of the spur from the

railway where the shops, coal breakers, &c., are located. The cross entry at 45° to the

strike of the measures is over 900 feet long and cuts 640 feet of the measures which are

above seam No. 2. In this distance three strong coal seams are cut. Workings on a

crushed seam spoken of last year as No. 3, are abandoned and it is now called No. 2i.

Nos. 3, 4 and 5 appear to be valuable seams. The workings on No. 3 extend about 500

feet and on No. 4 an equal amount. On No. 5 preliminary work only has been started.

From No. 4 a manway up the slope 500 feet to the surface is used for ventilation. B.

level, 186 feet vertically above A. level, was opened from the slope of the hill as the

original entry. On this the workings extend to a greater distance than on the others.
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On No. 1 seam the gangway is 1,900 feet, on No. 2 seam the gangway is 2,760 feet,

on C. level which is 192 feet above B. level No. 2 seam is opened by a gangway 800

feet in length.

As the coal in seam No. 1 is split up by a great number of slaty partings the mining

of clean coal is difficult and is discontinued, but a long slope is being constructed along

it to connect the different levels. The mining on each slope will be independent of the

others and the loaded cars will be lowered down the slope to the first level.

As the coal is very tender much small coal is produced. Some of it can be used

under stationary boilers but as there will be a large percentage of dust briquetting, will

probably be resorted to. In this connexion it seems that a market for the small coal

should be looked for in the production of power by the gas producer. In plants using

lignite the efficiency can be increased by the addition of anthracite, and even the small

anthracite, where it can be got cheaply, produces a good water gas that gives a high

power result.

The Foothills of the Rocky Mountains South of the Main Line of the Canadian

Pacific Railway.

Mr. D. D. Cairnes.

Having, with my assistant Geo. S. Scott, made the necessary outfitting arrange-

ments at Morley we commenced making, according to instructions, a geological section

along the Bow river from Cochrane to the limestone mountains just west of Kananaskis

station. After finishing this we started work on the district to the south, using the

Canadian Irrigation Surveys ' Topographical map of a Portion of the Foothills Region '

prepared by A. O. Wheeler, as a base for our topography, making such corrections as

were found necessary. My instructions were to study the geology of the region covered

by this map, to place the same upon it as accurately as possible and to pay special

attention to any minerals of economic importance. In addition to fulfilling these

instructions a considerable time was devoted to collecting fossils and quite an extensive

collection of plant remains and invertebrates was made, but owing to lack of time and

the scarcity of fossils in some horizons, this part of the work was conducted at a con-

siderable disadvantage.

BOW KIVER SECTION.

This section was made partly for correlation purposes, partly to ascertain if the coal

measures seen to the south did not outcrop also along the Bow river, and partly in view

of the fact that conglomerate appears in several places along this part of the river,

somewhat similar in appearance to that overlying the measures to the south, which are

now known to extend from a few miles south of the Bow to south of the Oldman river.

The conglomerate beds seen on the Bow river below the Kananaskis falls, very

prominently at the Morley agency, and on a bend in the river two miles below, are part

of an intercalated sandstone series in a dark shale formation resembling the Pierre, but

in which have been found quite a number of Benton fossils. Specimens of Cardium
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resembling C. Speciosum are very plentiful in this sandstone series and on this account

Dr. Hector in 1858 called the whole shale series the ' Cardium Shales.' The sandstones

are about 200 feet thick near the mountains on the Bow river and are somewhat above

the centre of the shales which are here about 700 feet thick. Below these Cardium

Shales is a sandstone formation carrying fresh water shells and corresponding to the

flathead beds farther south. This is about 900 feet thick on the Bow and is likelv the

Dakota, so that the Kootanie coal measures seen to the south, just east of the main

Rocky escarpment and capped by conglomerate, are at a considerable depth below the

conglomerates seen along this portion of the Bow. The intercolated sandstones above

mentioned become thicker towards the mountains and along the Bow are thicker than

noticed elsewhere. They consist of three distinct beds, each varying from a few feet up

to 60 feet, and separated by dark shales. One or more are capped by a conglomerate of

varying degrees of fineness and colour, but quite different in appearance from that

above the Kootanie formation.

At the mouth of Jumpingpound creek, Edmonton sandstones and shales have a

slight easterly dip of 5° to 10°. East of this to the end of the section the formation has

a lower dip, becoming almost fiat south of Cochrane station, where the rocks are Upper
Laramie or what Dr. G. M. Dawson called the Porcupine hills series.

West of Jumpingpound to the mouth of Coal creek, the Edmonton rocks continue to

dip east quite regularly, increasing the angle of dip to about 28° just east of the mouth
of the creek. For about a mile west of here the rocks show considerable disturbance,

exhibiting a series of folds accompanied to some extent by faulting. Thence to about

two miles west of Morley bridge, a distance of approximately 15| miles along the river

the dips, as seen in the river banks, are, with only slight exceptions, all to the west ; as

the horizons are becoming lower this may, at first, appear strange, but the change is

caused by reversed folding. Some faults were noticed west of Coal creek but they are

only of minor importance and are thrusts with eastern downthrow of only a few feet.

The rocks at Coal creek, carrying the coal, are undoubtedlv near the base of the

Edmonton. From here west to Ghost river the rocks are all Edmonton, with the

exception of a couple of exposures of Pierre-Foxhill ; but for 2^ miles west of this the

formations are very much folded and intermixed. Three exposures of Pierre outcrop and
in between are interbanded Edmonton, Pierre and Foxhill rocks, consisting of light

coloured sandstone beds frequently interbedded with dark Pierre shales. At a bend in

the river 3| miles west of the mouth of Ghost river, the first of the conglomerates, above
referred to, appear. These, with the shales above and below them, occupy most of the

valley bottom to within about a mile of the Paheozoic rocks, west of Kananaskis.
Judith river sandstones are seen in a couple of places and overlie them next the

mountains.

The sections as seen on the river, and in the hills to the north and south, vary

greatly. This is particularly so from the mouth of Ghost river to Coal creek. In the

river banks the strata all dip towards the west, while in the hills the dips vary from flat

to east, forming part of a large anticline extending from the limestone west of Kananas-
kis to the mouth of Jumpingpound creek. The sandstones are not as liable to be folded

as the softer, more pliable shales, and, consequently, the upper part of the anticline is

regular, while the inner and lower part is folded and pushed over
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South of Bow River.

By working south of the Bow river, and especially in the area around the Moose

Mountains, our expectations of finding the Lower Cretaceous, and thus having a section

in the foothills of Alberta from the Carboniferous to the Laramie, were realized
; the

Moose mountains forming an anticlinal ridge, or rather a qua qua versal of Palaeozoic
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strata, having Fernie shales overlain by Kootanie rocks lying on them and dipping

away on all sides. Just west and south of this ridge is another, the Forgetmenot ridge,

narrower and less prominent than the Moose Mountain ridge, and formerly mapped as-

being connected with it, but at their closest points they are separated bv about H miles;

of Cretaceous and Jurassic rocks. This latter ridge is not as regular as the more easterly

one, being faulted nearly its entire length along the eastern side, and thus overlying the

Cretaceous for this distance. But along its western edge, and at the north and south

ends, the Kootanie formation and Fernie shales are exposed. Thus, these two ridges

afford an excellent opportunity for studying the Cretaceous, a complete section being

exposed, commencing with the Kootanie and passing up within a few miles into the

Edmonton. The thickness of these Cretaceous beds was estimated in several places, an

average section being obtained just to the south of Forgetmenot ridge, on the north

branch of Sheep creek.

The Edmonton is chiefly a brackish-water formation, consisting of frequently alter-

nating, light coloured, soft, sandstones, clays and shales, usually fairly well bedded.

This formation, w hich forms the top of the Cretaceous, becomes harder towards the

mountains and contains a number of workable seams of good lignite.

The Pierre-Foxhill is a marine formation, consisting chiefly of dark gray to brown,

and even nearly black, shales of very uniform appearance. They contain numerous

layers of ironstone bands and nodules, and a few beds of soft, light-coloured sandstone.

The Judith River or Belly River is a fresh water and brackish formation, consisting

of light-coloured sandstones, clays and shales. It is very similar to the Edmonton, but

is, towards the mountains, harder and somewhat finer grained ; contains abundant

remains of tree trunks, twigs, leaves, <fec., but very few invertebrate remains. White,

cross bedded, and somewhat massive, sandstone beds are quite characteristic of this

formation. Ironstone nodules, often of large size, are of frequent occurrence.

Below the Judith River formation are the marine shales, called by Dr. Hector the

Cardium Shales. The upper part of this formation consists of dark clay shales of very

uniform appearance, and much resembling the Pierre. Below these come the sandstone

series and conglomerates above mentioned. These are followed by more dark shales

similar in appearance to the first and also resembling the Pierre, but are in all proba-

bility Niobrara-Benton. The three divisions of this shale series stratigraphically

correspond, respectively, to the Claggett, Eagle and Niobrara-Benton formations.

Below these is a sandstone formation, somewhat brightly coloured near the top but

becoming darker and very hard farther down. At the bottom, however, is a conglom-

erate bed from 10 feet to 40 feet thick, capped by a white fine grained quartzitic sandstone,

generally about 20 feet thick. Dark blues and greens are prominent colours, especially

near the top, and here there are also a few bright red bunds about 2 feet wide.

Fresh water shells are found near the top, and numerous plant remains were found

throughout the formation. These rocks are much darker, finer grained and harder than

those of the Judith River or Edmonton, and are probably Dakota.

Immediately underneath the Dakota conglomerate is usually a coarse dark sand-

stone bed from 10 feet to 30 feet thick. Below this are dark shales, sandstones and
26—5
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coal seams, followed by a very prominent brown sandstone bed 30 feet to 75 feet in

thickness. These comprise the Kootanie of the foot hills, which is considered the base

of the Cretaceous in this district. There are numerous reasons, however, which will be

given in the detailed report, for considering the Kootanie to be Jurassic.

•

Next below the Kootanie are the Fernie Shales. The upper part of these consist of

brown sandstone and shales, gradually changing into very fine-grained, closely bedded

and almost black shales, which constitute the greater part of the formation. From

fossils found it is now certain that these Fernie shales are Jurassic.

Only a few of the fossils collected this season have as yet been examined, so the

results of their determination will be given in the final report.

GENERAL GEOLOGY.

Alon<r the eastern side of the mountains the contact between the Paheozoic rocks

and the Cretaceous is a faulted one, with eastern downthrow. East of this lies that

portion of the foot hills described in this report. Enormous and long continued pressure

from the southwest has caused the geology of this district to be, in places, very intricate,

the rocks being all more or less folded, and the folds usually pushed over and often

faulted. The high rugged limestone ridges, the Moose and Forgetmenot, somewhat to

the west of the centre of this area, are the most marked results of this pressure here,

and have added much to the complexity of the formations. The Cretaceous strata were

upraised around them on all sides, and after long periods of erosion they now appear

with upturned edges high up on the limestone hills ; with the exception that along the

eastern edge of Forgetmenot ridge the pressure has been too great and the fold has

broken, causing the limestone to overlie the Cretaceous rocks in a similar manner to

that of the contact east of the main Rocky Mountain escarpment.

For the final report, east and west sections are being prepared ; these are intended

to explain such irregularities. One is along the Bow river, where the formations are

uninfluenced by the Moose mountains. One is approximately along the Elbow river

through Forgetmenot and Moose ridges, and another is just south of Forgetmenot ridge.

This last is probably the most complicated, showing as it does the close, reversed, and

somewhat distorted folding of the Cretaceous rocks over the limestone, which takes the

place of the long fault on the eastern side of the ridge where the limestone overlies the

Cretaceous.

COAL.

In a few places thin layers of coal and carbonaceous matter occur near the base of

the Pierre, but no coals of value were noticed on this formation in the district exam-

ined this season.

Lignites, which are, as a rule, of very good quality, were found in a number of

places in the Edmonton and Judith River formations. Workable seams were seen at

several places along the Bow river west of Cochrane and on the Morlev reserve south

of the river. There are also workable seams on Jumpingpound creek, N.W. \ sec. 19,

tp. 25, r. 4 ; on Bragg creek, sec. 7, tp. 22, r. 5 ; on Fish creek : N.W. |sec. 7, tp. 22,
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r. 3 ; N.E. \ sec. 4, tp. 22, r. 3 ; S.W. \ sec. 21, tp. 22, r. 3 ; south branch of Sheep river :

8.W. \ sec. 29, tp. 19, r. 4 ; S.E. \ sec. 30, tp. 19, r. 4.

Those seams on the Morley reserve, on Jumpingpound creek, and on the south

branch of Sheep river are the best, according to analyses, and surface indications.

The Kootanie coal measures extend all around the Moose Mountain ridere : alone

the west side of Forgetmenot ridge ; from ' Gleason's Meadow ' along the east side of

the ridge through ' Gleason ' and ' Lower Camp '
;
along the northwestern and eastern

slopes of ' Coxcomb ' mountain, near its summit, and thence to the north end of Forget-

menot ridge ; on Jumpingpound creek, north of Coxcomb mountain ; on the south

branch of Sheep river, north of 1 Hoffman and in a few other places as shown on the

map to accompany the report of this district.

The measures vary somewhat in thickness, amount of coal, and number of seams.

Sections of the Kootanie were measured in a number of places outside the mountains

and were found, in each case, to contain 3 or 4 workable seams and a total of from 22

feet to 30 feet of coal. One section measured just inside the mountain, near the head

of the south branch of Sheep river, was found to contain over 40 feet of coal. There

may, however, be more coal than was seen, as our work was chiefly to locate the

measures, so that persons looking for coal will only have to prospect along them for

places where the coal is best and most accessible. In my final report will be given

details in regard to all coals seen, in the Edmonton, Judith River and Kootanie forma-

tions. Sections of measures, widths of seams, quality of coal, analyses of average

samples, accessibility, &c, will be given, for which there is not space in this summary
report.

Conclusion.—The Kootanie formation which was formerly supposed to exist onlv

within the mountains, has been found in the foothills, carrying valuable coa' measures.

The formation and measures are much thinner here than within the mountains, showing

the improbability of their extending eastward past the disturbed area of the foothills.

They should, however, prove of considerable economic importance, particularly, as the

measures are quite accessible up most of the rivers and streams of the area, which cut

through them, flowing eastward from the Rockies.

The lignites, while not of as good a quality as the coals of the Kootanie, are still

very good lignites and, as a rule nearer a market, often more accessible, and will become
an important asset to the district.

The Surface Geology of Manitoba. Saskatchewan" axd Alberta.

Dr. K. Chalmers.

The winter of 1904-5 was spent in the otfice in routine work and in preparing a

bulletin on the clays of Canada. In collecting the material for this bulletin it was
found that the data from the west were meagre and incomplete. It was, therefore, con-

sidered advisable to postpone publication until more information was obtained from the

new provinces. Meantime I was instructed to make such an examination of the

surface geology of these provinces, and of all matters relating thereto, as was possible.

26—5i



68 GEOLOGICAL SURVEY DEPARTMENT

5-6 EDWARD VII., A. 1906

I left for Winnipeg on the 16th of June. The first two or three weeks were spent

in the vicinity of that city, and in examining the country southward to the Inter-

national Boundary, northward to Winnipeg and Manitoba lakes, and eastward and

westward to the province boundaries. The eastern part of Saskatchewan as far south

as Estevan, also that part north of the main line of the Canadian Pacific railway were

next traversed, after which I proceeded to Regina and from there examined the plains

northward to Prince Albert, southward a considerable distance, and westward to

Moose Jaw. Going west from Moose Jaw to Calgary the latter place was made my

headquarters for some weeks, and the whole surrounding country south of the North

Saskatchewan river and west to the Rocky Mountain divide was traversed. The work

here proved to be of great interest. Numerous exposures of the surface beds were

examined, especially along the river banks, and in gravel pits, brick yards, etc. Good

sections were obtained in a number of places, showing the character and succession of

the beds. The scenery of the Rocky mountains here has been so frecpiently described

that it need not be referred to ; but the tremendous erosion which these mountains

have undergone seems to have been but little commented on. Yet an observer looking

at the trenching and denudation which these mountains have suffered must acknowledge

that it is to them that the thick beds of gravel, sand and clay now occupying the plains

to the east ai-e due.

These plains are in reality the northern extension of the Mississippi and Missouri

valleys, and the surface beds underlying them appear to have been similarly formed on

both sides of the International Boundary. Two boulder-clays were everywhere noted.

These have a thick interglacial series of sands, silts, gravels and clay. The boulder-

clays, so far as examined, do not occur in continuous sheets, but in lenticular, detached

masses. The two were observed, one above the other, in the same sections in the Bow

and Belly valleys, and in a number of other places to the east.

The transported boulders found on the plains seem to have been largely derived

from the boulder-clay of the second glacial period by its denudation. Those belonging

to the Archaean rocks are found scattered everywhere, nearly to the base of the Rocky

mountains. Their presence on the higher levels has not yet been satisfactorily

explained.

During the second week of September Medicine Hat was visited, and a day or two

was spent in securing a section of the surface beds there, and in obtaining the facts

relating to the gas wells. Information was kindly given me by the manager of the gas

companv. The town is lighted and heated by natural gas and owns the wells and plant.

On leaving Medicine Hat I returned directly to Winnipeg. From this city Birds Hill,

Deloraine, Turtle mountain and Napinka were visited. Turtle mountain, like the other

mountains of the prairies, is chiefly morainic. Afterwards I went out to Dauphin,

Gilbert plains, etc., and examined Riding and Duck mountains, Returning to Winnipeg

a trip was then taken to Fort Frances where a large peat bog occurs, on which a new

peat plant has just been set up. Brick works are also in operation here. Thence I

went to Port Arthur, returning to Winnipeg on the 1st of October. After examining

some places north and east of Winnipeg, not previously visited, I left for Ottawa, reach-

ing there on the 7th of October.
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Brick clays are common in Manitoba, Saskatchewan and Alberta, and large

quantities of bricks are manufactured at or near the principal towns. Pressed bricks

also are now coming into use, and in a few places these are being made. Tile is very

little used, but the clays are quite suitable for its manufacture.

The Region South of Cape Tatxam, Hudson Bay.

Mr. W. Stewart Dobbs.

In the month ofJuly I was instructed by Dr. Bell to make a geological reconnaiss-

ance of the region lying southward of CapeTatnam to the eastward of York Factory on

Hudson bay. From a point seventy or eighty miles due south of this cape the streams

radiate in all directions, and the district around it was described and represented on the

maps as being considerably more elevated than the extensive level country surrounding

it. It was supposed that this physical condition might indicate an area of older rocks

than the unaltered and nearly horizontal limestones of the low country, especially as

such areas have been proved to exist at Sutton Mill lake, southwest of Cape Henrietta

Maria,* and on the Winisk river. t The existence of a large area of such rocks would

constitute an important feature in the geological map of the Dominion and it might be

expected to possess economic value from containing metallic ores.

It was thought that the best way of reaching the district in question was to proceed

to the Shamattawa river and ascend one or more of its branches flowing from this area.

My instructions also directed me, in going to this ground, to follow for a part of the

distance a different route from any of those which had been already explored by Dr.

Bell himself in 1878, 79 or 1900, or by his assistant, Mr. A. S. Cochrane, in 1379. I

was to make track surveys and geological examinations of these routes, so as to add to

our previous geological and topographical knowledge of the country. I was also to make

copious notes on their physical features, their forests, fauna and flora, and of all other

matters which might some day prove of interest.

In accordance with these instructions I proceeded, via Lake Winnipeg and Norway

House, to Oxford House, where the final arrangements were made for the long canoe

voyage ahead.

With Mr. Moir, of the Hudson's Bay Company, I left the route usually travelled

and proceeded to Gods lake, by way of Back lake, Trout river and Knee lake, to the

mouth of Wolf river fMeachan sipi), thence up Wolf river (with three portages) to

Swampy portage lake, over the Swamp}* portage to Gpds lake, and on to the Post on its

shore. The Indians told me Swampy portage was comparatively dry, still one sank to

the knees in the sphagnum moss at every step.

We reached Gods lake post Saturday the 12th and left Tuesday August 15 for the

Manitou sipi, or Gods river, a journey of about twenty-three miles, including five rapids,

the Red Fox, White Teeth and the three Ogema rapids.

*See description by D. B. Dowling in the Summary Report of the Geol. Survey for 1901.

fSee Wm. Mclnnes' description in the Summary Report for 1903.
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The country passed through is very rocky, with thin coverings of soil, and is only

sparsely wooded. The Manitou is a large, rapid river about 220 miles long following its

course to its junction with the Shamattawa, near the Deer Lodge winter post of the

Hudson's Bay Co. Progress down the river was comparatively easy on account of the

assistance of the current. The waters of the Manitou river teem with sturgeon, trout

and pike, while in the valley there are ducks and geese. Of the fur-bearing animals
foxes are the most numerous. Below the junction of the Red Sucker, the Manitou
becomes wider and swifter, with banks of white boulder clay or till about 80 feet high.

Rock exposures were infrequent aud finally disappeared beneath an overburden of drift

material.

During the entire journey from Gods lake to the Shamattawa, I saw only four

camps of Indians, made up of about nine tepees and tents, covering sixty souls, men,
women and children.

The clay banks kept rising until, at their highest, within the last sixty miles, they

presented nearly ninety feet of white till that had been cut into by the river. The
nomenclature of these rivers, according to the present Indians, does not correspond

with that of the maps. The Shamattawa, according to the latter, includes part of the

Shamattawa proper and sixty miles or so of the Manitou or Gods river and Red Sucker
river. The Manitou river flows from Manitou or Gods lake into the Shamattawa. The
Red Sucker runs into the Manitou about 60 miles southwest of this junction.

Hereabouts are 25 miles of rapids ending in the Mistassini powistik or Big Stone

rapids, the water rushing over and foaming around gigantic boulders. After passing

this rapid, the river becomes broad and deep, with here and there a few small rapids,

until the Limestone rapids of the Shamattawa are reached. The country abounds with

life, both feathered and furred. We saw abundance of coloured foxes, and mink was
very common. Every marsh or weedy bend in the river sent up its quota of ducks on
our opproach and several times later in the season we saw large flocks of wild geese

moving southeastward. The river teemed with fish, principally young sturgeon, speckled

trout and pike. One reach, nearly twenty miles long, near Puskajewan, is an ideal

place for the breeding of wild duck.

We pushed up the Pekano river, struggling against shallow water and a strong

current, in cold, rainy and foggy weather. The Pekano is a river from about 60 to 300
feet broad, with a current varying from four to seven miles in some places. No outcrop

of rock was visible at any spot in the whole 130 miles of its length that I travelled, at

which distance the river became so shallow that it was impossible to follow it farther.

The country from the Shamattawa river east was undulating and on an average of

75 feet above the river valley, which was about two miles across. The banks were all

drift material, clay, boulders, stones, <fcc, and the country was monotonous in the ex-

treme. Mile upon mile, as far as the eye could see, the country undulated to the horizon

line. It was sparsely wooded with a stunted growth of coniferous trees, constituting a
hopeless tangle of fallen and half-fallen trees, relics of the numerous forest fires that

have taken place throughout this region, with ravines here and there where small

streams cut their way to the river. Mosses and lichens cover the ground wherever
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there is a breathing space. A few stunted bushes, including the Labrador tea, were

all that was necessary to complete a picture of desolation. At the end of the navigable

part of the river, the ground became fairly flat with a slight downward slope to the

northeastward.

After examining both sides of the river valley as thoroughly as time would allow,

and searching the river bed for any possible clue that would lead to finding an outcrop

of rock, I decided, in the absence of any rising ground, to abandon this part of my trip.

No fossil-bearing erratics were found on the river over fifty miles from the Shamattawa,

while fossils were very abundant in the pebbles and stones within that distance.

By this time—the end of August—the weather had turned bright and cold, and

we had severe frosts every night ; we returned to the junction of the Shamattawa and

Manitou rivers with one canoe in a very leaky and frail condition. On the Shamattawa

we were again overtaken by bad weather—rain, fog and wind from the northeast ; the

woodland cariboo were crossing the river in droves, and this enabled us to lay in a good

supply of fresh meat, in addition to which we killed geese, duck, sturgeon, whitefish, &c.

It was too late in the season to look for outcrops south of the Pekano river. I,,

therefore, decided to retrace my steps to Norway House in order to catch the last

steamer. The weather, which had been bright and cold for a couple of days, now

began to get insufferably hot.

From Big Stone i-apids on to Gods lake post we had strong head winds, and this,

with the currents and rapids, made our progress difficult. We reached Gods lake post

on September 12th, after a very rough passage from the mouth of the river, the waves

running very high. At the post there was much talk about a cinnabar deposit, distant

a day's journey, but in which direction nobody seemed to know.

Mr. Hyer, of Winnipeg, the trader in opposition to the Company, has a gold

location on Island lake near Manitou lake, and samples of ore, stated to have come

from there, were very rich. On the return journey, on the Echamamish, I came across an

interesting occurrence of molybdenite at a contact between rocks of agneissoid character

with an intruded plutonic rock.

After waiting six days at Norway House we started for Warren's Landing, and

arrived in Ottawa on October 16th.

Pursuant to instructions, I carefully noted the forest growths and burnt areas, and

beg to submit the following notes :—The woods from Norway House and on up the

Echamamish were very young, none of the trees appearing to be over fifteen years old
;

in some parts the fires have been quite recent, and, indeed, in several directions, we

could see heavy clouds of smoke. The season had been very dry, and these fires must

have created great destruction among the forests.

The forest in the neighbourhood of the Robinson portage was denser, and the trees

seemed to be, on an average, from 15 to 30 years old. The same condition of things

was noticed down to Oxford lake. All along the north shore of this lake fires could be

seen, and about three miles northwest of the Hudson's Bay post a huge fire was raging

and continued to burn, it is said, for nearly three weeks.
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From Oxford lake on to Mossy portage the forest growth was very young, and

gave abundant evidence of at least one recent burning. At Gods Lake post Mr. Swain

showed me some fairly large timber that came from 'down the bay.' Some of the trees

must have been forty-five years old. On entering the Manitou river three-fourths of

the region from the lake to the Red Sucker river has been burnt once at least in the

last ten years.

From the Red Sucker rapids to the Shamattawa rapids occurs some heavy forest

growth
;
young trees from ten to fifteen years, and some fine groves of trees about

twenty-five years old. In some districts that have not been burnt, the trees are so

densely crowded that they are dying of some rot disease, the effects of too little sun and

air. They are being literally smothered to death. The forest growth is largest and

thickest along the courses of the streams and thins out away from the river banks.

The conditions are the same on the parts of the Shamattawa that I travelled, and

the trees show a decided tendency to fringe the river banks. At the junction of the

Shamattawa and the Pekano, on the east bank of the Shamattawa, is a remarkable

grove of large trees. There were several stumps with a large number of rings—one

with 53 rings, one with 63, and one with over 76. This grove was the best that was

noticed in my travels.

The Pekano is fringed with willow bushes, interspersed with long grass, backed by

two or three kinds of small coniferous trees, with a few small birches and two species of

poplar, the trembling leaf and the rough bark. The country here has been burnt over

at least once in the last ten years, and in some places there are evidences of previous

conflagrations. The conifers, therefore, have not attained a growth of ten years, while

the birches, poplars, <fec., average about six years. Of course, there are a few isolated

places where the forest growth has attained to a larger size ; and I counted four groves,

besides the one mentioned above, of about fifty trees, with ages varying from '23 to 42

years.

The country away from the river valley is a vast, slightly rolling plain with burnt

sticks standing up like hop poles or lying in an indiscriminate tangle on the ground,

with young forest growth springing up among them.

The frequent burnings are nearly always due to the carelessness of the Indians.

Several times our party has put out fires that started from unextinguished camp fires.

There is no reason why most of this region could not, if protected from fires, pro-

duce larger trees which might be of great value to the country in the future. The

institution of a Forestry Department would be of great benefit to the country, especially

to the particular area now referred to, and the Indians could be made most useful forest

rangers.

The Pekano is, practically, one pebbly rapid from source to mouth, and from what

I could find out there is no rock outcrop anywhere in the country drained by this stream,

or to the northward. I have already referred to the Limestone rapids at the junction

of the Shamattawa and Manitou rivers. For about forty miles up the Pekano the

pebbles were nearly all of limestones and I succeeded, with difficulty, in finding a couple

of pieces showing characteristic fossils.
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It is not until the Mistasini rapids are approached that any rock exposures are

seen. At that point a pinkish acidic plutonic rock occurs, extending over twenty-five

miles.

The rocks of the Manitou river can, for convenience sake, be divided into three

classes :—an acidic igneous complex, which seems to be the basement of the rocks in

this district ; a conglomerate with associated schistose rocks at Goshabisk rapids ;
and,

lastlv, dark basic rocks occurring in some places in considerable masses and in others as

dikes. The last named rocks are certainly younger than the acidic igneous complex and

they sometimes cut the sedimentaries.

The light-coloured gneissoid, acid rocks occupy by far the largest area and appear

in several parts of the river valley, where they are intruded by the younger basic series.

They are generally composed largely of quartz, with orthoclase, some albite, mica, horn-

blende and magnetite. The rock is granular in texture, and shows in parts distinct

curved jointing. In some cases it shows very little quartz, and practically may be

classed as syenite gneiss.

The only sedimentaries observed were the metamorphosed conglomerate, showing

great distortion of the included pebbles, which appeared to be composed chiefly of rocks

of the granite family, derived from the Underlying gneissoid rocks, with a few quartz

pebbles. The matrix of the conglomerate is distinctly schistose in character, resembling

a chloritic schist. These sedimentaries dip at an angle of 18
3
and strike X. 70° E. In

these schists near Goshabisk rapids are small veins of calcite with hornblende, carrying

pyrrhotite, pyrite and chalcopyrite.

Farther to the southeast is a large outcrop of dark greenish-gray igneous rocks, which

are again succeeded by gneissoid rocks. The basic igneous rocks are composed for the

most part of feldspar with large proportions of hornblende and pyroxene. In places,

isolated outcrops of this rock are decidedly schistose, with distinct jointing in two

directions. These rocks, as at Bell rapids, are seamed in all directions with veins of

quartz varying from a fraction of an inch to six inches in cross section.

Owing to the heavy burden of glacial drift material, the rocks in this district can-

not be studied over any great area. My limited time and the difficulties of transport

prevented me from examining them in detail.

A Survey of the Coast of Hudson Bay from York Factory to Severn River.

Mr. Oiven O'SuUivan.

In accordance with instructions authorizing me to survey and explore the southern

coast of Hudson bay, I proceeded on May 5 last to Winnipeg, where I procured my out-

fit and laid in all the necessary supplies for the expedition. Mr. Jos. de Lorimier acted

as my assistant. We left Winnipeg on May '27, arrived at Warrens landing on June

1st and reached Norway House (the Keewatin headquarters of the Hudson's Bay Co.)

the following day. Mr. Donald McTavish, the officer in charge, received us very kindly

and supplied us with four or his best Indian guides for our trip to York Factory.
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We left Norway House on June 5 taking the canoe route vid the Hayes river

which was surveyed by Dr. Robert Bell in 1877. This canoe route is the well known
highway between Hudson bay and Lake Winnipeg and has been travelled by Indians,

early pioneers and officers of the Hudson's Bay Co., for centuries.

Owing to an exceptionally light snowfall during the winter and very little rain in

the spring, it was only with great difficulty that we got our loaded canoes down the

shallow rapids.

Ice and snow were occasionally seen in the ravines and where drifts had accumu-

late! during the winter.

We arrived at York Factory on the 18th of June. This Hudson's Bay Co.'s post

is situated on the north bank of the Hayes river about five miles from its mouth.

For a week after our arrival, the ice from the bay was carried by the tides up and

down past the post, preventing us from starting eastward on our work
;
during this

delay several astronomical observations were taken and occasional runs wTere made
inland.

Mr. Boucher the officer in charge of York Factory, advised me to start with three

canoes and try and reach the right bank of Ship river, a distance of about thirty-two

miles, and thus avoid the marshes that extend that far and then send back two canoes

and walk the coast to Fort Severn, assuring me that the walking was good over sandy

ridges.

Accordingly on June 26, a strong south wind having driven the ice out to sea,

we started a micrometer survey from the mouth of the Hayes river eastward and on

reaching the east bank of Ship river, sent back two canoes, keeping the largest one to

forward supplies and outfit and ferry us across the mouths of the different streams,

while with four men I continued the micrometer traverse walking along shore to Fort

Severn, a total distance of 240 miles.

The salt marsh which lies between York Factory and Ship river extends inland

from one to three miles beyond high water mark and almost reaches the tree line. From
Ship river to Fort Severn there are also several salt marshes lying between high water

mark and tree line, but none of them are of any great extent. At low tide the water

recedes from half a mile to four miles, leaving only mud flats strewn with boulders.

Four good sized rivers enter the Bay between York and Severn,

1st the Broad river 78 miles from York.

2nd ii Kaskattamagan 95 m n

3rd ii Kettle river 126 n m

4th ii . Goose river 196 n m

The largest is the Kaskattamagan, which enters the Bay by three channels, forming

two large islands at its mouth. We waded all these streams except the Kaskattamagan

and never had water above our waists at low tide.
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From .Ship river, old wave-made beaches or sand ridges lie parallel to the watei line

most of the way eastward to Fort Severn, generally three in succession, but in some

places there are as many as six between high water mark and tree line. Occasionally

they are mixed with shells, driftwood and other debris and are from one to four chains

in width and from half a mile to five miles in length. Near the tree line some of these

ridges attain an elevation of about 30 feet above the present high water mark. Numerous

fresh water ponds or lakes lie between these ridges. The largest seen was about three

miles in length and ten chains in width and about ten feet deep along the centre line.

In the second ridge ten chains back from the present high water mark and fifteen

feet above it, we found the remains of a ship partly buried in the sand. There was

nothing to indicate how many years have elapsed since the ship was wrecked on this

coast, but it must have been within comparatively recent years. Near Cape Tatnam

the skeleton of a whale was found on the inner or south side of a range of dunes at an

elevation of about fifteen feet above high water mark of to-day. Dunes having an

elevation of fifty feet above present high water mark are seen at 163 miles from York

Factory. These facts show that the land is rising somewhat rapidly along this coast.

One of the greatest difficulties met with in surveying this coast, is the floating ice

which seldom clears away before the middle of July and is sometimes held there by

prevailing northerly winds until the beginning of August.

When these ice floes, which are sometimes 20 to 40 feet in diameter, are driven

ashore at high tide by the north wind, they become stranded and prevented us from

reaching the shore ; our canoe would thus have to remain imbedded in the mud until

the next high tide or else we would have to portage all our baggage, which was seldom

practicable.

From the 1st to the 12th July we were thus ice bound near Cape Tatnam and

during all this time the thermometer on an average read about 45° Fahr. in day-time

and at night it would descend below freezing point and the weather was generally foggy,

another source of delay in micrometer work.

The country between York Factory and Fort Severn for about fifty miles inland is

very low and flat. I took several walks through it while being detained by ice and fog

and found it to be mostly muskeg.

We arrived at Fort Severn on the 3rd of August having made a continuous

micrometer survey all the way from York Factory. Mr. Purvis, the officer in charge

of the Hudson's Bay Company's post at Winisk arrived there the same day with a coast

boat going to York. This gentleman and Mr. Laing, the officer in charge of the Severn,

advised me to take this opportunity of returning to York, as the season was too far

advanced to attempt continuing the survey farther eastward without running the risk

of having to winter at Winisk. We therefore returned to York by this boat, arriving

there on the 16th of August.

From a geological point of view there is nothing very interesting to be seen along

that part of the Hudson Bay coast which we traversed. Nothing but mud flats and

boulders looking seaward, and marshes, dunes, ponds and muskeg, bordered by stunted

evergreen woods, chiefly small spruce, looking landward.
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Speckled trout and white fish are plentiful at the mouths of all the rivers entering

the bay. When at the mouth of the Kaskattamagan, we set the net at low tide and at

the following low tide had over a hundred trout and white fish, over two pounds each.

Caribou and red deer are also plentiful. Ptarmigan and duck are also numerous there.

Foxes and wolves were seen all along the coast.

We spent a couple of days at York repairing our canoes and procuring supplies for

our homeward trip by the Hayes river and Lake Winnipeg, and left on the 19th of

August and arrived in Ottawa on the 18th of September.

My thanks are due to Mr. C. C. Chipman, Head Commissioner of the Hudson's Bay
Co. and to the following gentlemen :—Mr. D. C. McTavish, Chief Factor of the Keewatin

District, Mr. C. Sinclair of Norway House, Mr. Boucher of York Factory, and Messrs.

Laing and Purvis of Fort Severn for the many kind services rendered me in carrying out

the expedition.

The Headwaters of the Winisk and Attawapiskat Rivers.

Mr. William Mclnnes.

My instructions for the past summer's work called for an exploration in that part

of the district of Keewatin, lying about the headwaters of the Attawapiskat and Winisk

rivers, and between the Winisk and Trout lake, near the head of the Fawn branch of

the Severn river. The route from Dinornic by the way of Lac Seal, Lake St. Joseph and

the Albany river was chosen as affording the easiest way of taking in the necessary

supplies.

This route had previously been travelled by several explorers and its geology was

fairly well known. Some time was given, therefore, to supplementing the collection of

fossils taken in 1903 and 1904. New species were obtained and many that had been

collected before were found in other localities.

From Fort Hope, a H. B. C. post on Eabemet lake near the Albany river, the

ordinary Indian route was followed to Lansdowne lake on the Attawapiskat river

whence a less frequented route was followed, leading from the northwest bay of the lake

in a general northerly direction to the Winisk river, reaching it between Kanuchuan
and Wapikopa lakes. This is not a very difficult route as, although it includes thirteen

portages varying in length from a mile and a quarter to a few chains, there are long

stretches of good water where canoe navigation is unimpeded. Leaving the bav above

referred to by a portage of thirty chains, two small lakes, Obashin and Wagabkedri,

emptying into the Attawapiskat river, are crossed and the stream is followed upwards

through several small lakes to a divide, over which is a portage of a little over half a

mile leading to a small lake at the head of one of the southern tributaries of the Winisk

river. This small river is followed downwards, northeasterly, through two small lakes

to the larger Mameigwess lake, eight miles long and deeply indented. It is shallow

throughout, and with boulder-strewn bottom and many large and small islands. The

surrounding forest of spruces, tamaracks and poplars is about eighty years old, the trees
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averaging not more than ten inches in diameter at the stump. Joined to Marneigwess

by a short narrows is a lake five miles long and quite narrow, from the north end of

which the stream flows off to the Winisk river, whence the route cuts across through a

number of small lakes to a stream entering one of the southern channels of the Winisk

below Wapikopa lake.

Biotite-granite gneisses, with a few hornblende gneisses, varying in attitude from

nearly flat to quite vertical, are the prevailing rocks, varied only, about seven miles

north of Attawapiskat lake, by a three-mile belt of altered diorites and chloritic and

hornblende schists. The Winisk river was then followed up for forty miles to Xibina-

mik lake, biotite gneisses being the only exposures seen, with the exception of a small

area near the foot of Wapikopa lake, of pyroxene granite, with markedly porphyritic

crystals of orthoclase, probably a much later intrusion. A few days were spent in

tracing out more closely a body of intrusive hypersthene-gabbro, noted last year, which,

examined in thin section by Dr. Barlow, proved to be practically identical with the

nickel-bearing intrusive of Sudbury. Thes3 rocks were found to cover quite an extensive

area just south of the Winisk river and their occurrence here is interesting from an

economic point of view on the reasonable chance of their containing the nickel bearing

minerals of the Sudbury area. In the cursory examination possible, however, no nickel

or copper sulphides were found.

From Nibinamik lake upwards the course of the river lies in a general westerly

direction with southerly bends here and there. It is characterized by long stretches of

stiff current and rapids connecting wide-spreading lake expansions. Few exposures of

rock protrude through the cover of drift ; those that are seen are biotite gneisses. Green

forest extends all along the river with only rare and small areas of recent brule. The
forest generally averages eighty years in age with considerable areas of about forty years

growth. Much of the timber is from one foot to fifteen inches at the stump, spruces,

tamaracks and poplars being the principal trees.

At the foot of Wunnummin lake, twenty five miles above Nibinamik, a micrometer

survey was started for the purpose of more accurately defining this large lake, which is

roughly represented on all the older maps, and to make a connexion between it and

Trout lake at the head of Fawn river. The lake was found to be twentv-six miles long

and in places five to eight miles wide with bays extending off at various angles. At the

outlet, and northwards for two miles biotite gneisses only are seen, succeeded northerly

by schists and diorites followed by heavy beds of conglomerate holding large boulders of

a highly quartzose biotite granite. These rocks occur in a belt crossing the lake in a

direction about N. 70° E. and closely resemble the northern part of the Minnitaki

Keewatin area, as exposed at and near Abram lake. The main channel of the Winisk

, river was then followed as far as Misamikwash (Big-Beaver-house) lake, a distance of

twenty-four miles. In general character it remains the same alternation of lake-like

expansions with connecting stretches of swift water. The few rock exposures seen along

this part of the river were biotite gneisses. The surface is largely drift covered, the

river in many places showing cut banks of sand from ten to twenty feet high ; it is rarely

burnt, and the forest growth along and near the banks of the river is of good size.
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Above Big Beaver-house lake the river divides into two main branches, the Pipe-

stone, coming from the south and the Root river, from the west.

Ascending the northeasterly bay of Beaver-house lake to its head, it was found

that the water was flowing out, and subsequent exploration showed that the outflowing

stream was the headwaters of the west branch of the Winisk river, coming into that

river again two hundred and thirty miles below at Asheweigkei^gen, one hundred and

forty miles from the sea. An island is thus formed one hundred and thirty miles loneJ if - O
and, where the two streams are farthest apart, seven ty-five miles wide.

The route across to Trout lake from the Winisk is somewhat difficult on account

of the small size and quick descent of the stream to be traversed. The outflowing stream

from Beaver-house lake, the Asheweig, was followed, through several lake expansions

and down long stretches of river with many rapids, for forty-seven miles to a small lake

(Sturgeon lake of Dawson Brothers map of Manitoba, Keewatin, Arc. 1880) into which

a tributary comes from the west, carrying so little water as to be difficult of navigation

by large canoes. This stream was followed upwards in a westerly direction for twelve

miles, where a divide is crossed and another small stream, with many shallow rapids,

leads to Trout lake. About half of the country traversed on this route has been burned

within the past ten years and the remaining green forest portion shows trees of but

small size.

Biotite gneisses are met with in occasional exposures, varied only by one small belt

of hornblende schists, representing, doubtless, the tapering end of a Keewatin belt.

Biotite gneisses only are seen all about the southeast shores of Trout lake, well

foliated and lying at low angles. The water of the lake is clear and cold and lake trout

(Salvelinus nemoycush) were caught in good numbers by trolling.

Returning from Trout lake, in order to avoid the very shallow streams already

traversed, a portage route was taken, leading by a number of long portages between

small lakes lying in low swampy land, across to the inlet of Sturgeon lake.

From Sturgeon lake the Asheweig or West AYinisk was followed downwards for

thirty-three miles, the river for that distance being a succession of lake-like expansions.

The connecting stretches are almost continuous rapids which may generally, however,

be run, even by loaded canoes. The few portages made were in every case over level or

slightly rolling sand and clay land with a deep covering of moss and a sparse growth of

small spruces and tamaracks.

Leaving the Asheweig at a lake where its course turns abruptly northward, a por-

tage of half a mile, over a low divide, led to a stream of considerable volume, flowing

southwesterly, probably into Wunnummin lake. This stream, which proved to be, like

the most of those already referred to in this district, an alternation of quiet water

stretches, lake expansions and shallow, bouldery rapids, was followed upwards on a

southeasterly course for twenty miles, to a small lake from which a series of small lakes

and portages afford a route to a large brook coming from the west and flowing southerly

into the Winisk river. The same recurrence of lake and rapid marks the course of this

stream, the lakes being generally but a few miles in diameter though one, of irregular

outline, has a length of ten miles.
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The only rocks seen on this northern traverse were biotite gneisses, though, owing

to absence of rock exposures along considerable portions, it cannot be asserted that the

conglomerate and schist belt of Wunnummin lake does not extend, as would be expected,

across the section explored. Gaining the Winisk river six miles above Nibinamik lake,

the route passed over on the way in was again followed, with short digressions, to Fort

Hope.

The timber over the whole area explored is for the most part of small size though,

along the banks of the Winisk river and south of that river there are considerable areas

of spruces, poplars and white birches reaching diameters, at the stump, of from one foot

to fifteen inches. The country to the north of the Winisk, crossed on the way back

from Trout lake supports, however, a forest growth chiefly of spruces and tamaracks

that are seldom larger than eight to ten inches at the stump.

It will be seen from the foregoing description that by far the larger part of the

area covered during the summer is occupied by Arcluean gneisses. These rocks have,

in a broad sense, a foliation trending about N. 70° E. but with abundant minor crump-

ling and large portions that lie nearly flat with a banded, stratiform character. The

belts of Keewatin that are crossed at intervals when travelling north are much smaller

in extent than the gneisses, to whose general trend they broadly conform. In general

character and relationship to the gneisses they are quite similar to the belts of these

rocks, so often described, in Northern Ontario. The whole district shows the effect of

a general glaciation by an ice-sheet moving 20° to 30° west of south. The drift depo

sits are in many places comparatively heavy and to the direction of the Morainic ridges

of gravel and boulders is due the frequent northeast, southwest trend of so many of the

rivers and lakes. The highest hills seen were composed of unstratified gravel and

boulders ; a very remarkable one is situated twelve or fifteen miles to the south of Wun-
nummin lake. It is a perfectly isolated conical elevation rising, perhaps, three hundred

feet above the general level. This hill was not seen at close range, but the Indians

agree that it shows only gravel and boulders to the summit. Similar eminences were

described in last year's summary report as occurring along the upper waters of the

Attawapiskat, and Mr. C. Camsell, in the same report, refers to others a little farther

west, just south of Trout lake.

The only inhabitants of the district explored are Ojibway and Swampy-Cree Indians

who trade their catch of furs with the Hudson's Bay Company at Trout lake and Fort

Hope posts. In summer, bands of these Indians, encamped on the shores of the larger

lakes, subsist upon fish taken in their nets, which diet is varied only by an occasional

grouse, duck or hare. Wild rice is not found in any of the lakes so that they lack the

autumn substitute for flour of the more southerly tribes, and berries are not plentiful

enough to form any considerable part of their cuisine. A few have built log huts at

their winter quarters with fireplaces and chimneys built of wicker and mud, but the

majority still content themselves with the teepee built of poles and covered with birch

bark or, in the case of the more northern families, with moss, cut out in blocks just as

the Eskimos cut snow. During the winter they are engaged in hunting and live mainly

upon hares and fish ; in the spring, campad close to a rapid on one of the larger streams,

they live on fish, principally carp, caught automatically by a michiken or fish-weir,

crossing the stream at the rapid.
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The tracks of a few moose were seen between the Attawapiskat and Winisk rivers
}

but this is practically their northern limit in this longitude as, in the country to the

north of the Winisk, the bushes on which they commonly browse are scarce or altogether

wanting. The fur-bearing animals generally found in this latitude are all fairly

abundant, with the exception of beavers, whose food trees are generally scarce over

the muskeg areas.

Sturgeon are abundant in many of the lakes and rivers, and whitefish, lake-trout,

dore and pike are found wherever the conditions are favourable.

From Fort Hope the route out by the Albany river and Lac Seul was taken, and it

was found that transportation companies, in anticipation of the freight and passenger

traffic arising out of the construction of the Grand Trunk Pacific railroad, had

already two small steamers, on Sandy lake and one larger one on the route across

Minitaki lake and down the English river. In low water this steamboat could only

reach the outlet of Minitaki, but a dam, that would raise the water two feet, would

probably suffice to flood out both the small rapid at the foot of Pelican lake and that

at the foot of Abram lake, making a channel, det p enough for small steamers, as far as

Pelican 'fall, a distance of thirty-nine miles from the end of the team road at Sandy

lake. Ottawa was reached early in October.

The Lake Superior Region between the Pic and Nipigon Rivers.

Mr. W. H. Collins.

I spent the past field season in making exploratory surveys and a geological recon-

naissance of a portion of the Archaean region north of Lake Superior. I was assisted

in the work by Mr. H. C. Cooke. The area explored is rudely triangular, being enclosed

by the shore of Lake Superior from Heron Bay to Mazokama, the Pic river and the

Height-of-Land. It extends 80 miles along Lake Superior and northward 50 miles.

Throughout, it is a peneplain of rounded hills of crystalline rocks 300 to 400 feet high,

terminating abruptly along the south. Soils are scantily distributed, the old rocks being

exposed, except in the depressions and river valleys.

Surveys.—Surveys of the principal streams and canoe routes, including the Little

Pic, Steel, Black, Pays Plat and Gravel rivers, were made with the aid of a micrometer

telescope and compass, the whole distance measured being 337 miles. Where the country

was accessible only in light canoes or by overland travel, traverses were substituted and

about seventy miles were covered in this manner.

Drainage.—From the Pic river to the basin of Lake Nipigon, the distance between

the Height-of-Land and the shore of Lake Superior decreases from fifty to twenty miles,

although the altitude of the former, which is about 450 feet above that of the lake, varies

but slightly. Consequently, all the rivers on this slope are small and swift, becoming

progressively more so from east to west. All rise among the multitude of small lakes

that lie scattered over the level country forming the Height-of-Land and, in their upper

portions, are sluggish, spilling from one natural depression to another until the region of
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lacustrine deposits is reached. ' These deposits, whose levels are approximately 250 feet

above the present lake level, extend on the Steel river a distance of twenty-three miles

inland and have been readily cut down by river action to form evenly graded and

monotonous beds. Through such formations the streams are shallow, rapid and meand-

ering. Just before entering Lake Superior, both Black and Steel rivers descend in rapids

and falls a distance of nearly 200 feet, affording excellent water-power within easy reach

of the railway.

Geology.—Geologically, the country was found to consist almost entirely of Archaean

granites, gneisses and schists, penetrated by igneous granites, syenites, diabases and
diorites of later age. A band of green schists, bearing lithological resemblance to the

Keewatin rocks, follows the coast westward nearly to Rossport. North of this lies a
complex of gneiss, characterized by a friable biotite schist and penetrated by dikes and
small areas of very coarse acid granite and a few large diabase dikes. An interesting

area of nepheline and augite syenites extends from Peninsula to Middleton on the CP.
railway and northward about four miles. Farther west, from Jackfish to the neigh-

bourhood of Gurney, is a larger area of granite varying to syenite. At the western end

of the triangle, red, calcareous shales of considerable thickness lie horizontallv and uncon-

formably upon the Archsean, and are in turn covered by a thick cap of diabase.

The terraces of post-glacial clays and sands already mentioned partially fill most of

the river valleys, affording some patches of agricultural land. These are finely bedded

and fossiliferous in places. The northern portion is partly covered by glacial debris and

the exposed rocks show glacial phenomena abundantly. Morainic ridges were observed

south of Kagianogama lake.

Minerals.—Economic minerals occur in considerable variety but rarely in paving

quantities. A black, ferriferous sphalerite occurring as irregular bodies in diorite, has

been obtained at the Zenith mine near Rossport, but mining operations are temporarily

suspended. This area of diorite, which is about three miles across, contains blende of

similar character at other points. Gold has been mined with moderate success on the

Ursa Major and Empress properties, near Jackfish. Limonite was observed filling

some small veins in granite a few miles west of Rossport, and magnetite occurs in a

biotite schist on Caribou lake just north of the Zenith mine. Magnetite also occurs as

thin layers in black schist near Schreiber and as magnetic sands at points distributed

over the whole area. The magnetite-bearing segregations near Middleton are probably

valueless, owing to the high percentage of titanium. Pyrite and pyrrhotite occur at

various points in the hornblende and green schists near Lake Superior.

Forests.—The forests have been destroyed over a large portion of the area explored,

especially in the vicinity of the railway, and are now replaced by second growths of

poplar. The old forest contains cedar, spruce, tamarack, poplar and both white and

yellow birch, the latter being abundant, although quite rare a short distance farther

north. Growth is comparatively rapid and trunks of yellow birch twentv inches in

diameter were observed. Along the Pic, Pays Plat and Gravel rivers a considerable

quantity of timber has been removed in the past, as evidenced by wood roads and

choppings.

26—6
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I wish to convey my thanks to Mr. H. C. Cooke, of Toronto, for assistance given

in the field, and to Mr. Joseph Miller, of Heron bay and to many gentlemen of Ross-

port, Jackfish and Middleton for various kindnesses.

W. H. Collins.

The Region Between Lake Temagami and Spanish River.

Mr. W. J. Wilson.

I received instructions from you to prepare a geological map of sheet No. 139 of

the Ontario series, and to write a report on the same. This sheet lies adjacent to and

west of the Lake Timiskaming sheet and north of the Sudbury sheet. It is seventy-two

miles long and forty-eight miles wide, containing 3,456 square miles. As very little

topographical work has been done in this large area it is necessary to make a survey of

the lakes and rivers examined in order to fix the geological boundaries. The area con-

tained in this sheet is covered with a dense forest and abounds in lakes and streams,

most of which are difficult of access, so that the progress of the work is comparatively

slow. It will, therefore, take at least tsvo more summers to finish the surveys, and as a

full report will be written to accompany the completed map, only an outline of the work

done during the summer will be given in this report.

I left Ottawa June 1st, and reached Temagami the same day. While there I

studied the iron range on the northeast arm of Temagami lake, and spent a day at

Cobalt noting the rocks and ores of that locality. On June 6th I arrived at the

Hudson's Bay Company's post on Bear island, Temagami lake, where I procured my
supplies for the summer's work, and the next day started for Lady Evelyn lake accom-

panied by Mr. George L. Cameron, of Mount Albert, Ontario, as assistant, and three

canoemen. The survey was commenced at a small island in the northwest part of Lady

Evelyn lake, and continued west through Willow Island lake, and up Lady Evelyn river

to its source in Apex, or Kettle Stone lake, whence it was carried north into Smoothwater

or White Beaver lake, and down the Montreal river to the first portage, a distance of

six miles from the lake. Returning to Apex lake, the canoe route southwest to the

Sturgeon river, at the mouth of Stull branch, was surveyed, passing through ten small

lakes and over ten portages. Dr. Bell surveyed this route in 1876. From this point

the survey was continued down the Sturgeon to the mouth of the Obabika river.

Having procured fresh supplies, the Sturgeon river was ascended for five miles

above the mouth of the Obabika, from which point I turned north on a canoe route to

Lady Evelyn river. This route runs roughly parallel to that already surveyed from

Apex lake southward. It is rarely used, and proved to be very difficult. The portage

from the Sturgeon is more than three miles long and had to be cut out the greater part

of the way. At the north end it connects with a series of lakes and portages, many of

which have not appeared on any published map. The largest of these lakes, Florence, is

six miles long and empties into Lake Evelyn river by a sluggish stream a mile and a

half long, at the mouth of which the survey was tied to that of Lady Evelyn river.
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I again went to the Hudson's Bay Company's post for supplies, but found great-

difficulty in getting a guide, the large number of tourists having engaged all the avail-

able men. It was, therefore, necessary to obtain a smaller canoe and continue the work
with my assistant and only two canoemen. I went west through Obabika lake and
surveyed the route from the outlet of Round lake, down the Obabika river to the

Sturgeon, connecting with my former survey of this river. I carried the survey down
the Sturgeon to the south boundary of the sheet, and came back ascending the river to

a point about four miles above the mouth of the Obabika, where a portage leads south-

west to a small lake. This is the beginning of a canoe route to Wanapitei lake, which
I followed as far as Chinigoochichi lake. Having surveyed the northern part of this

lake I went northeast to the Sturgeon river through six lakes, three of which are of

considerable size. The last portage on this route joins the Sturgeon river about eighteen

miles above the mouth of the Obabika. The Indians frequently use this circuitous route

to avoid the rapids and shoals of the Sturgeon.

At the end of this trip, Mr. Cameron having returned home, I left the Hudson's

Bay Company's post with three canoemen and followed the usual canoe route to

Wanapitei lake via Gull lake, the Sturgeon river and Maskinonge lake. The survey of

the upper Wanapitei river was begun at its mouth in Wanapitei lake and continued

up to the crossing of Niven's meridian line, 1896, and five miles farther west. Welcome
lake, which is crossed by Niven's line five miles south of the Wanapitei river, was also

surveyed.

The valleys of Lady Evelyn, Sturgeon and Wanapitei rivers are fairly deep but

in most places narrow, having hills rising to a height of 200 feet or more a short distance

back. There are two falls on Lady Evelyn river the highest being about ninety feet.

This is over a bare quartzite cliff and would make a good water power. There are also

numerous rapids and shoals which impede navigation and make travel impossible for

loaded canoes in low water. The Sturgeon river is rapid and rough in its upper part and

has many falls that could be utilized for water powers. The best of these is Kettle fall

which is over forty feet high. The upper Wanapitei river from its mouth to near the

northern boundary of the township of Aylmer is deep and of moderate current ; above

this, for twenty miles, it is almost one continuous rapid and is so shallow that we some-

times had to drag the canoes. Above the stream from Welcome lake the river is deep

and winding and fiows through a level sandy-clay soil.

The geology of the area examined is too complex to admit of a detailed description

until after the collected specimens have been thoroughly examined. In general, the

rocks resemble closely those lying to the east in the western part of the Lake Timiskam-

ing sheet. They consist of Laurentian, Keewatin and Huronian with large intrusive

masses of new greenstone. White, reddish and greenish quartzites are found occupying

large areas on all the routes examined and form many of the rounded hills, which

abound over the whole country, while hills composed of the new greenstone frequently

have one side an almost perpendicular cliff rising 100 or 200 feet high. Syenite and
gneiss were noted on the Sturgeon river at Paul, or Ghoul, lake and Twin falls, and on
the Wanapitei river for some miles above and below the mouth of the stream from

Burwash lake, ' Breccia Conglomerate ' occurs in several places between the Sturgeon
26-61
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and Lady Evelyn rivers and north of Chinigoochichi lake. A band of calcareous slate

was seen on Welcome lake.

The greater part of the country is covered with an old forest growth and no heavy

fires have over-run any part of it within the past fifty years. White, red and Banksian

pine and spruce are plentiful and grow to a large size. Some of the white pine measure

ten feet in circumference five feet from the ground. Poplar, canoe-birch and cedar are

also common.

Good speckled trout abound in Lady Evelyn river, and lake trout, pike, pickerel,

bass and whitefish are common in nearly all the rivers and lakes.

Moose are very abundant. As many as fifty were seen during the summer and

their trails were noted along the rivers and lakes. Only a few red deer were observed.

Wolves were frequently heard in the valley of the Sturgeon river.

The red and white pine over a large area show the effects of some blighting in-

fluence ; from one quarter to one half of the foliage of many trees has been killed and

turned reddish or grayish-brown. Probably this is caused either by the larv* of some

insect similar to the larch sawfly, which has killed all the tamarack in the district or

to a fungus blight. Whatever the cause, it will, if continued for a few years, result in

the destruction of a vast amount of valuable timber.

I am indebted to Mr. H. G. Woods of the Hudson's Bay Company for much

valuable assistance in the prosecution of the work.

The Muskoka District.

Br. T. L. Walker.

In accordance with instructions received from the Director of the Geological Survey

of Canada, I left Toronto on the 21st of June, 1905, for Penetanguishene with a view

to continuing the geological survey of the Muskoka sheet. The field-season continued

from that date until the 28th of September.

The Muskoka sheet comprises parts of the districts of Muskoka and Parry Sound,

extending from the Georgian Bay shore eastward to the Haliburton sheet, a distance of

more than seventy miles from east to west. It was hoped at the beginning of the field

season of 1905 that I should be able to supplement the observations already made in

this district by A. Murray, Dr. Bell and other geologists, so as to make it possible to

prepare the report and map of the sheet for publication. Every effort was put forth

during the short field-season, but I fear that as yet we possess only an outline on which

considerable detailed work should be expended.

Throughout the whole of the field season I had the assistance of Mr. R. E. Hore,

B.A., of Toronto. Later the party was increased by the arrival of Mr. W. D. Herridge,

of Ottawa, and Mr. J. D. Wood, of Toronto, the latter gentleman as a volunteer worker.

While planning at Penetanguishene for the coast trip in the sail-boat, I secured the
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services of Jean Bissette, who was the only white man with Alexander Murray's party

while exploring the Muskoah in. 1^53. To all of these assistants I am indebted for zeal

and enthusiasm in the prosecution of the work.

The first three weeks of the season were spent in examining the shore and islands

of Georgian bay. This work was carried on while travelling in a sail-boat. In this

way we were able to carry on the work in a manner which would have been impossible

for us had we been limited to canoes as a means of transportation. The shore journey

was undertaken at the beginning of the season so as to give an opportunity of observing

the splendid rock exposures along both the mainland and the islands, in this way

obtaining the benefit of a satisfactory classification of the chief rock types. From the

15th of July to the 6th of September we travelled by canoes, starting from Port Severn;

after examining the shore line in detail as far as Franklin island, we proceeded

inland to the Muskoka lakes and finally southward to Sparrow lake and the Severn

river. During this tour many lakes and rivers were traversed, but, owing to our desire

to secure an outline of the whole of the Muskoka sheet, many of the water courses

have yet to be examined before the completion of the work. The last three weeks were

devoted to overland exploration, travelling most of the time by road, using a team and

wagon for- the transportation of our impedimenta.

The forest growth varies from spruce and tamarack on the flat wet land, white

and red pine, birch and hemlock on dry sandy soil, to beech, maple, birch and hemlock

on dry land, containing considerable clay and covered with a dark humus. Unfortuna-

tely for the Province of Ontario the more valuable timber, pine particularly, has been

harvested by the lumberuian, cleared away by settlers or destroyed wholesale by fires,

many of which might have been prevented had we earlier learned the value of our

splendid forest land.

The whole of the region examined has been covered by an ice sheet and glaciated.

The general movement, as indicated bv the stria?, was from N. 15 E. to N. 25 E. Fre-

quently the smooth and rounded rock surface is quite free from covering, though, as a

rule, the glacial drift forms a mantle of considerable thickness.

Apart from recent formations the rocks of the district are as follows :

—

1. Palaeozoic-Trenton.

2. Gabbro intrusions.

3. Anorthosite intrusions.

4. Granitoid Gneiss.

5. Grenville Series.

These rocks are mostlv limestone, occurring along the southwestern margin of the

sheet, comprising Christian, Hope, Beckwith and Quarry islands as well as some portions

of the mainland from the town of Midland westward. These rocks are quite undisturbed

and rest unconformably on the eroded surfaces of the banded rocks of group i. They

have not been examined in detail, nor have the fossils collected from them been deter-

mined.

Two important areas of these rocks have been discovered and mapped. One of

them comprises the little peninsula at Moores Point in the township of Baxter, the
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second the northeastern part of Parry island. In both of these there is evidence that

they are intrusive and of an age more recent than either groups i or 5. Considerable

variety in petrological composition and structure has been observed. " Mines" of cop-

per are reported to be associated with- both of these massifs.

Plagioclase rocks (Anorthosites) occur along the western sides of Parry island ; on

the shore of the \ong narrow Twelve Mile bay in Freeman township ; on the Severn

river, a short distance east of Port Severn, and in other places. Normally the anor-

thosite is a white rock with small quantities of the dark mineral arranged in such a

way as to give rise to a faint banded structure. Its associates are usually gneisses of

the Grenville series, so that the impression is made that this rock is an early igneous

constituent of the gneiss complex, consisting of schists derived by the metamorphism of

sediments.

A very common rock in many parts of the Muskoka' district is a more or less

banded pinkish granite or granitoid gneiss. It may become almost as massive as a

granite but this massive portion is usually surrounded by better banded types. Such

typical massive centres were observed—(1) On the islands and shores of the northern part

of Lake Joseph. (*2) On the islands and shores of the northern half of Parry sound.

(3) On Beausoleil and adjacent islands, and (4) on the islands to the north of the en-

trance to Go-Home bay. The commonest type of rock is composed almost entirely of

pink feldspar, (microcline or orthoclase), glassy quartz, with smaller proportions of

garnet, hornblende and biotite. The dark minerals are arranged in bands, usually

making the rock assume the banded structure of gneiss. In mineralogical composition

these rocks are orthoschists metamorphosed or pressed igneous types. They usually dip

under the rocks of the Grenville series which are probably the oldest of the rocks re-

ferred to in this report.

These rocks make up the major part of the Muskoka sheet. They are composed of

crystalline limestones, graphitic schists, sometimes with sillimanite and rose-tinted garnet)

granular grey gneiss and dark hornblendic rock usually schistose but sometimes massive.

The Grenville series appears to present a metamorphosed complex of rock-sediments of

varying chemical composition with igneous intrusions, dikes, or flows, which were asso-

ciated with them prior to the metamorphism. The rocks of this series are frequently

cut by pegmatite dikes, the only variety of dike met with in the region. This freedom

from intrusive dikes seems to indicate that since the metamorphism of the Grenville

.series the region has experienced a very long period free from great earth movements.

The chief interest, so far as economic minerals are concerned, centimes in the region

within a radius of ten miles of Parry sound. Inside this area, copper and gold prospects

are frequently associated with the rocks of the Grenville series. The best representative

of this class of deposit is the Gowan mine near Parry sound. Farther east, mica has

been discovered in various parts of the township of Christie, but as yet no actual mining

is being carried on.
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Niagara Falls and Niagara District.

Dr. /. IP. Spencer.

Many years ago I had the opportunity of making a long detailed study of a portion

of the Niagara peninsula, which was published under the title of ' Geology of the Region

about the Western End of Lake Ontario.' These investigations led to the study of the

physics of Niagara river, showing that it was modern and not preglacial.

Another investigation, though not immediately in the Niagara peninsula, was of

the greatest importance in its bearing upon Niagara Falls. In 1888 I traced, from the

foot of Lake Huron, the Algonquin beach, which I so named, around Balsam lake, and

found that this beach rose from near the lake level at the present outlet of Lake Huron

to a considerable height at Balsam lake, where it was breached by a former outlet into

the Trent valley. This discovery more than any other has affected the determination

of the recession of Niagara Falls, for it showed that, until lately, Niagara Falls received

only the drainage of the Erie basin. I also found a lower terrace much below the

outlet of Lake Huron, which Mr. F. B. Taylor connected with Lake Nipissing, where

there was a later and lower outlet.

Later, in 1894, I published the relationship of the Iroquois beach at the mouth of

the Niagara gorge to the Falls, and showed that the river descended a much less height

then than at the present time. I also found a fragment of the floor of the river of that

time at Foster's Flats, showing that the Falls receded over three miles, while the

descent of the river was low and the volume of water much less than now. These and

other features enabled me to make an entirely new departure in calculating the age of

the Falls based upon the changing physics of the river, which, from the data then avail-

able, placed them at 32,000 years. But the physical structure in the region of the

Whirlpool, for more than two miles in length, practically defied investigation.

A new interest had arisen in the Falls, from the utilization of the water for power

purposes on the one hand, and the preservation of the scenery of Niagara on the other.

One good representation of the position of the Falls in 1819 is preserved, but it is not

sufficiently accurate for exact comparison in determining the recession. In 1842 Prof.

James Hall laid the foundation of correct investigation by making a trigonometrical

survey. Again, in 1875, 1886 and 1890 surveys were made ; all of them by officials of

the State of New York or of the United States, and none by Canada. In October,

1904, I commenced a survey, with the assistance of engineers from the Electrical

Development Company, of the Canadia n Falls, the recession of the American Falls

being immaterial on account of its slowness. This was the first Canadian survey, and

the fifth in all that had been undertaken. In June last, I began the revision of the

entire work of the changing physics of the river. The new features which developed

occupied very much more time than any one could have anticipated, but with almost

daily discoveries. I have spent about five months in the field, engaged in this work.
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In my earlier writings on Niagara Falls, the discharge of the river was based upon

the old determinations of the United States engineers. These, however, are now super-

seded by very much more accurate ones that have lately been made. The various

power companies also afforded opportunities of detailed investigation which would not

have been obtainable at a later date on account of the departure of the engineers who
had made the measurements.

In June, the weather and the direction of the wind were unfavourable for the ro-

survey of the crest of the Falls, but this was accomplished in August, and revised in Octo-

ber. In the latter part of November, an important rock-fall occurred which will be

shown, approximately, on the map. The result of this re-survey of the Falls shows that

during the years from 1890 to 1905 the recession has been only about one-half of that

of the previous fifteen years. Only a small portion of this reduction can be attributed to

the use of the water on the American side. Part of it is unquestionably due to the

shape of the crest producing a greater resistance, for it has been found that the rate of

recession is far from uniform, except over averages of long periods. But, by the study

of the level of Lake Erie, records of which have been kept, and of the discharge

corresponding to the changing levels, it has been found that this has been greatly re-

duced during these later years. This has been one of the causes of the lessening of the

rate of recession of the Falls.

The recession of the Falls shows that it is not merely a question of the undermin-

ing of the hard, overhanging limestones by the removal of the shale beneath, but that

the limestones are breached along joints which are opened and are finally wedged off,

thus allowing the waters to strike upon lower ledges, as is shown in the rock-fall of

November, 1905, producing one of the finest effects of the cataract. A feature of the

recession is the alternating of a broad or flat crescent with one having a wedge-shaped

apex. Since 1890, about one acre of the rock at the brink of the Falls has been re-

moved.

The width of the river between Goat island and a fragment of the old shore line at

Table Rock is about 1,200 feet. For purposes of computation this may be taken as the

breadth of the gorge. If we take the average for the recession or lengthening of the

gorge, then we find that during the last fifteen years it amounts to 2-2 feet per annum.
Between 1890 and 1875 the annual average was 5-4 feet; between 1875 and 1842 it

was 4-5 feet per annum ; and between 1842 and 1819 it was apparently much more.

This represents an average since 1842 of 4*2 feet per annum. Since 1842 the centre of

the Falls has receded 285 feet, all of which was effected before 1886, since which time

the processes of recession have been expended in widening the crescent.

Less than one-tenth of the total discharge of Niagara passes over the American
Falls

; the remainder coming down through the Canadian channel between Goat island

and Queen Victoria park. At the first cascade near the head of Goat island, the ledge

of rock, apparently uniform in depth, extends nearly to the Canadian shore and deter-

mines the height or level of the river, which is ten times as wide as the channel on the

eastern side of Goat island. On account of this ridge, the power companies that take

their water below it will produce little or no effect in disturbing the level of the river

above
:

or, in other words, lowering the water on the New York side. But one of the
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power companies takes its water at the end of this ridge and has a franchise for more

than double that of the other companies. This water when used must draw off a large

volume of water from the New York side, and will also affect the whole discharge fiom

the Canadian Falls, as indeed will also the other power companies. From the deter-

minations of the engineers, it is found that the discharge of Niagara Falls is reduced by

about 23,200 cubic feet per second when Lake Erie at Buffalo is lowered one foot. During

the latter part of June, the water was high and the discharge over Goat island shelf made

a contiuuous sheet of water ; in August it was a few inches lower, and over portions of the

shelf, the sheet was reduced to simply strings of water. This will give some idea, in

advance, of the effect of the diversion of the water from the river to the various tunnels.

The reduction of ten or fifteen per cent in the discharge in the river will narrow the

channel and divert the water from its shallower portions. To modify the effect, the

Canadian side of the Falls has been reduced by several hundred feet.

In the course of the survey, I observed what had generally escaped the attention

of previous surveyors. The International Boundary is not a changeable feature, but

was established by the International Commissioners in 1819. The boundary line has

never been shown correctly on any map, that I have seen, except that published by the

U. S. Lighthouse Board. This line is distant from Goat island about 300 feet, so that

it places all but one horn of the crescent of the Canadian Falls in Canadian territory, as

is also the river for some distance above the cataract. This leaves the preservation of

the falls largely under the jurisdiction of Canada. That this line is not far from the

deep part of the channel is established by soundings (192 feet), the centre of the river

below the falls being very much more shallow (84 feet) than the deep channel close

under Goat island shelf. This feature was not discovered until I made the first sound-

ings ever undertaken.

Another feature of the investigation was one verv difficult of execution. This was

the soundings of the river in the gorge at various points. A number of soundings had

been made by the United States Lake Survey in the vicinity of the Upper Steel Arch

Bridge, or at the crossing of the ' Maid of the Mist ', but none had been taken in front

of the American Falls, or above it to the crescent. I carried my soundings much

farther than the line to which the ' Maid of the Mist ' usually runs, and also nearly as

far down as it is safe to navigate the river above Whirlpool rapids. Again, a line of

soundings across the Whirlpool was obtained which required a movable cable to be

carried across the gorge from which the sounding apparatus was operated. As the

Whirlpool contains so many logs, which caught the wire when it touched the water, the

difficulties were very great ; but the soundings were eventually successful. The over-

currents of the river here are not extraordinary, but I found the most remarkable under-

currents, so that nearly all the water describes a spiral form and passes out as under-

currents. Farther soundings were made across the river just below the outlet of the

Whirlpool. Here the cable broke three times ; once with peril to the men in the boat.

All the depths were obtained by the Tanner-Blish sounding tubes, which record the

weight of the superincumbent water and are unaffected by the velocity of the river.

This was the only practicable method of ascertaining the depths.

From the soundings in the gorge it is found that the depth of the river varies

greatly and shows many remarkable features. But it would be premature to announce
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these results until the significance of the whole can be presented. Thus, in the centre

of the cauldron beneath the Falls, and as near the Falls as a boat dare go, the depth was
found to be 84 feet ; while close under Goat island shelf it reaches the extraordinary

depth of 192 feet. This feature by itself Incomes only a curiosity, and is inexplicable

unless the subject is treated as a whole. However, I may elsewhere somewhat enlarge

upon this subject.

Professor Hall's survey in 1842 shows the crest of the Falls to bean unbroken
crescent £the U. S. Lake survey soundings in 1875 would suggest that the middle of

the river*was deepest; Prof. Woodward's measurements in 188G, showing the apex at

one side of the crescent, would be suggestive had not the two previous surveys shown
the outline of the Falls to be nearly regular. Therefore it was a surprise to find this

extraordinary depth close upon one side of the cauldron. Turning back to the form of

the Canadian Falls in 1819, we find a very deep V-shaped incision in the crest line

located near Goat island shelf, showing that there the deepest channel was to be found.

This feature was subsequently shown in repetition from 1886 to 1890. Accordingly

this'deep sounding occurs in the line where the changing apex of the Falls has reappeared.

As yet, however, it would be bold to assert that even near the present apex the channel

is being excavated to this phenomenal depth.

It is generally known that at the end of the Whirlpool a buried channel occurred,

which, to a great extent, gave rise to the Whirlpool. As the ground is levelled over in

this region by drift, it could only be studied at the two ends—at the Whirlpool and in

St. David's valley, where drift of greater depth occurs. In the apparent valley above

St. David's I found rock at 250 feet above Lake Ontario, reducing the possibility of a

buried channel to a breadth of not over one-third of a mile ; also at some points where

streams cross its edge the channel is exposed, showing it much farther east than had

been supposed. Here the face of the rocks of the channel are highly glaciated, thus

indicating its age. By well borings the western border was further established. At
1,140 feet east of the western wall I sunk a well and found it was within the channel.

At another point about 630 feet from the western well I have sunk another well to a

depth of about 230 feet, or to a point about 75 feet above the level of the whirlpool,

without reaching rock. This is to a point below the gas bearing rocks. This work

will l)e resumed to try to reach the bottom of the channel.

The air currents in the well, which were a remarkable feature, suggest that it is

in proximity to crevices that would seem improbable outside of cavernous rock.

Wherever the drift of this region is removed, a highly polished rock-surface is revealed,

with the direction of glacial striae oblique both to the face of the Niagara escarpment

and that of the gorge. While red, and sometimes blue, clay is found at the surface,

the filling of the channel is made up largely of sands and more or less angular gravels

which render boring very difficult, and no water wells can be obtained in the channel.

At 186 feet below the surface, in the buried Whirlpool gorge, I found white spruce

wood in a fair state of preservation. The drift here is a subject which has not been

systematically studied by any one, and many new features have been added in this

survey. On account of the character of the drift, there has been much uncertainty as

to the correct boundary line of the Niagara limestone formation on the one hand, and
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the Corniferoua limestones near Lake Erie on the other, with the intermediate Salina

formation in the fundamental rock-surface below the drift.

From the study of the beaches, I first pointed out many years ago, the probable

future extinction of Niagara Falls by the diversion of the waters into the Mississippi,

and computed the time when the water of the river would be drained as far back as

Buffalo, at several thousand years. The rate of the rise of the land is now challenged

by the new observations, and even if these were correct, new features hitherto unob-

served would so modify the results that probably much more than 5,000 years must

elapse before Niagara will be diverted into the Mississippi.

My full report upon the subjects herein indicated must be lengthy, and as there

has not been sufficient time to systematize the results, I must postpone publishing at

this moment the undigested facts. Several discoveries of the greatest importance have

l>een made, and much new light on -the mode of recession of the Falls and their

capabilities has been found.

As the natural gas of the Niagara peninsula comes principally from the Clinton

and certain of the Medina beds which are dissected by the Niagara gorge, I have also

given this subject consideration. These rock beds, while they come to the surface at

the brow of the mountain, dip to the southward ; the precise direction will be given

when the computations are made. They are at a considerable depth lielow the surface

where the wells are most productive.

Including all my previous work in the region of the Great Lakes, the forthcoming

report on the Niagara district is expected to be the most important. My former

estimate of the age of Niagara must be increased. I have also, for the first time,

satisfied myself to what'point Niagara Falls had receded when Lake Huron first turned

its waters into Lake Erie.

Certain terraces about the lakes have a most important bearing in explaining the

physical changes of the Falls. All the work above indicated has been done instru-

mentally, so as to arrive at the most satisfactory results. The borings are still in

progress and more additional revisions in the field will be necessary. But the final

report is being prepared with the utmost rapidity and contains the results omitted here

for the reasons above given. When published, these discoveries will greatly add to the

knowledge of the geology of Niagara district and of the Falls.

It may be added that the water that passed over the Falls during its highest

stage in May, 1905, reached 267,000 cubic feet per second : during its lowest stage in

February the discharge fell to 164,000 cubic feet per second. These figures would

correspond to 4,900,000 gross horse power for the larger figure, and 3,021,000 gross

horse power for February. But the' total work done by the river between the two

lakes will double this amount.
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The Peterborough Sheet.

Mr. W. A. Johutton.

My instructions were to complete the geological survey of the Peterborough sheet.

A considerable part of this sheet had already been surveyed. The remaing part in-

cluded the townships of Murray, .Seymour, Percy and Alnwick in Northumberland
county

;
Dummer, Asphodel, Otonabee, Monaghan, Douro, Smith, Ennismore, Harvey

and Galway in Peterboro' county ; the northern part of Manvers and Cavan in Durham
county and Emily, Ops, Fenelon, Verulam, Somerville, and the southern part of Lutter-

worth in Victoria county. Nearly all the roads in these townships were surveyed by

means of a compass and a bicycle with cyclometer attached, and the different rock

formations were mapped out as well as the overlying drift would permit.

Owing to the absence of roads, the central portion of the township of Galway was
difficult of access. The main outlines of the different crystalline rocks, however, were

fixed by making traverses across it. I proceeded to Campbellford on the 2nd of May
and began work at the Hastings line, east of which the country had already been sur-

veyed. The month of May was spent in Northumberland county. On June the 6th

my assistant Benj. Tett, B. Sc., joined me. During the greater part of the summer we
worked separately, and in this way a considerable area was covered in a comparatively

short time. Mr. Tett's work was confined to the southwestern corner of the sheet, our

work being connected up at several points. We returned to Ottawa on October 2nd.

Geological Description—Nearly the whole of NorthumWland county is covered

with drift which appears to be everywhere underlain by Trenton limestone with the

exception of the northeast corner where the Black River formation comes in, resting on

Laurentian gneiss. The Trenton limestone—usually in thin beds and containing an
abundance of well-preserved fossils—forms the bed and banks of the Trent river, from

Trenton to Healy falls, five miles above Campbellford. This formation was also seen

in various places in the beds of creeks as far west as the village of Warkworth. From
the upper end of Crow bay, a few miles above Campbellford, along the Crow river to

the Hastings line, the Black River limestone rocks are exposed, resting on the Lauren-

tian gneiss which appears at Allans Mills and at the Crow rapids. Westward from

Northumberland county, roughly speaking, a line drawn from the village of Hastings

through Lakefield and Fenelon falls to Balsam lake would define the boundaries of the

Trenton on the southwest and the Black River on the northeast.
*

The dividing line between these Cambro-Silurian limestones and the Archjean rocks

is very irregular and several outliers of Black River limestone occur to the north of the

Trent valley chain of lakes in Harvey township, Peterboro' county. In this county,

the contact with the Laurentian gneiss and amphibolite occurs along the south side of

Stony lake and Deer lake, as far as Buckhorn, where it strikes northwest across Sandy
lake to the north shore of Pidgeon lake. The islands of Stony lake are composed of

Laurentian gneiss, banded with amphibolite.
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In Victoria county the Black River limestone extends as far north as the village of

Norland and east from there to Silver lake on the town line between Victoria and Peter-

boro1

counties.

The northwesterly corner of the sheet is occupied principally by the limestones of

the Grenville and Hastings series, with several comparatively large areas of the Funda
mental gneiss. One of these areas occurs in the southeasterly portion of Galwav town

ship and another in the southeasterly part of Lutterworth and in the vicinitv <>f Kin-

mount. In the central and westerly portion of Galway township a large area of crvstal-

line limestone, interst ratified with bands of gneiss, amphibolite and quartzite is develop-

e I. The general strike of these limestones is S, 30° W. with a dip of 30
3

towards the

S. E. They frequently contain bands of bluish-black, partially altered, limestones, and
limestone-conglomerates occur about the centre of the west line of Galwav. In Lutter-

worth the gneiss predominates with several comparatively small areas of pure white

crystalline limestone, which is more especially abundant around the southern end of Gull

lake. About five miles south of Kinmount, a trap dike, striking north and south, cuts

the crystalline limestones and interbanded gneiss,*and, in several other places in Gal-

wav, small outcroppings of volcanic rocks were seen. The limestone is also invaded by
numerous granite and pegmatite dikes.

DRIFT.

Nearly the whole of the country south of the Trent valley chain .of lakes is covered

with drift material. The northern part of Durham county is especially hillv. Nearly

all the hills and ridges which have a general trend towards the south west were found to

be composed of boulder clay with a superficial covering of sand and gravel. Only

occasionally are good gravel pits found like that near Fenelon Falls.

LITHOGRAPHIC STONE QUARRY.

The only quarry examined was the one situated slightly to the north of Burleigh

Falls. From here a first-class lithographic building stone was being shipped to Burnt

River station, on the Lindsay and Haliburton railway.

MINERALS.

Most of the mineral occurrences of this sheet have been already described. None
of the mines were in operation.

CORUNDUM.

A still further occurrence of corundum in the corundum belt of Ontario was dis-

covered by my assistant, Mr. Tett, on lot 12, concession iv, of the township of Lutter-

worth, in Victoria county. The corundum bearing rock here is a pink syenite, cutting

the gneissic granite of the district, and occupies an irregularly shaped area of thirty or

forty acres, throughout a considerable part of which corundum was found in more or

less abundance. A small hill, over which the road from Kinmount to Norland passes,

is especially rich in the mineral, and a considerable part of it would probably go 10%
corundum. Associated with the corundum is a small amount of pearly mica or altered
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corundum and magnetite. This occurrence of corundum may prove valuable ; it is

easily accessible, being only about five miles from Kinmount on the Lindsay and Hali-

burton railway.

COAL.

One of the places where coal was reported to have been discovered was visited,

viz. : lot 4, concession 4 of Ennismore, Peterboro' county. A few pieces of coal had

apparently been found in the side of a hill composed of sand and gravel. Not enough

of it was seen to determine its character. No coal in place was seen.

The Cobalt Mining District.

Dr. Robert Bell.

This district has an area of about fifteen square miles and is situated on the line of

the Timiskaming and Northern Ontario railway, its centre being three or four miles

west of the northern part of Lake Timiskaming on the Ottawa river. Its surface is

undulating, partly rocky and partly drift covered, and is well wooded. On the large

scale, it has a generally even aspect and is interspersed with numerous small lakes.

The rocks of the district in general, provisionally classified with the sub-Huronian

or Keewatin series, are mostly of igneous origin, consisting of granites, greenstones,

agglomerates, volcanic tuffs, &c, and are favourable to the occurrence of metallic ores,

should any veins exist among them. It was, therefore, considered to be only a matter

of time in the evolution of the country from a state of wilderness, when important

deposits of ores would lie discovered anywhere among these rocks.

To the southward of the igneous rocks of the Cobalt district, quartzites. crystalline

schists, kc, of Huronian age occur around Lake Temagami and southward, and still far-

ther south quartzites of the same series, while still farther, in the same direction, several

varieties of Laurentian gneiss are developed all the way to Lake Nipissing. To the

northward of Cobalt, one large and several smaller inliers of unaltered, horizontal fossi-

liferous limestone of Niagara age rest upon the igneous and metamorphic series.

In 1887 and subsequent years, the writer made a geological reconnaissance of the

region around Lakes Timiskaming and Temagami and westward. In November, 1905,

and awain in April, 1906, he visited the Cobalt mining district for the purpose of study-

ing the rocks of this particular area and the modes of occurrence of the ores associated

with them.

Native silver and its associated minerals were discovered early in the summer of

1903 bv Messrs. McKinley and Darragh, at the southwest extremity of what is now

called Cobalt lake. These men were then engaged in taking out ties for the new rail-

way under construction. Having had some experience in prospecting, one of them, in

breaking the rock at the southern angle of the lake, close to the right-of-way, discovered

small pieces of a white metal embedded in it. On removing the moss and black loam in



SUMMARY REPORT 95

SESSIONAL PAPER No. 26

the vicinity, numerous small thin blackened plates of this metal were found. About the

same time, native silver was recognized in a vein at the northeast end of Cobalt lake

and some large and small rough blackened nuggets of the same metal were washed out of

the earth on the outcrop of the vein. The construction of the railway was, therefore,

the direct means of making the discovery of what is turning out to be an important

mineral district. The " finds " above mentioned, however, attracted but little notice, as

the men who made them were directing their attention to the discoverv of copper ore

and not thinking of silver, none of which had previously been found in this part of

Canada, and they were not impressed with the possible significance of what they had

found.

In November of the same year, the attention of Prof. W. G. Miller, Provincial

Geologist of Ontario, was called to this discovery and he paid a visit to the locality,

returning with specimens of the silver and its associated ores. As these had been found

in only two or three spots at that time, Prof. Miller could not forsee the numerous dis-

coveries, over a considerable area, which have since been made, but he thought that the

prospect already located was distinctly promising.

I considered the discovery sufficiently important to have it thoroughly investigated

by the Geological Survey, and accordingly I engaged Prof. Parks, of Toronto Univer-

sity, to undertake the work immediately on the close of his college duties the following

spring. In the meantime, the Ontario Government had sent Prof. Miller to the same
ground very early in the season, (about the beginning of March). After Prof. Parks
had worked for some time on the same ground as Prof. Miller, the latter proposed

a division of their operations, so as to avoid duplication. As it appeared that the

silver-bearing . district might extend a considerable distance to the northward, he
suggested that Prof. Parks should explore in that direction, while he himself would
operate to the southward.

At the present time, openings, showing more or less native silver, have been made
in probably nearly a hundred different spots within the fifteen square miles above

mentioned as comprising the productive silver district of Cobalt. "With few exceptions,

these openings have been made in what is locally called a " conglomerate," but which i-*

more properly an agglomerate, containing numerous irregularly distributed angular and
rounded fragments, mostly of gray and red granite, and of the porphyrite itself in a

somewhat soft bluish and greenish gray matrix of hornblende porphyrite or porphyritic

tuff. The fragments are seldom large, and they are generally very irregularly dis-

tributed, partly in bunches, but in other parts they are sparsely disseminated.

The agglomerate has a general horizontal aspect, but there appears to be little

or no evidence of aqueous stratification in the agglomerate itself, or of the action of

water in the arrangement of the fragments, which are scattered through the mass at all

appearance of a volcanic rock

and not of a conglomerate. The fragmental character of this rock prevails at the

surface throughout most of the silver-bearing area, but, in the deepest workings, it

shows a tendency to become non-fragmental. The colours of fresh fractures are

generally bluish and greenish gray, but at some localities the colour is a dirty drab and,

on close inspection, this shows a mottled character of lighter and darker shades. It is
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doubtful if this agglomerate is equivalent to either the Lower or Upper slate con-

glomerate of the Huronian system north of the St. Mary river.

At some places in the district, the agglomerate passes into or includes fine grained

gray or drab slaty rock, and at others gray arkose or greywacke, grading into a variety

of impure quartzite. The total thickness of these rocks has not been ascertained. At

the Larose mine, the upper stratum consists of about twenty-five feet of the fragmental

agglomerate, underlain by an equal thickness of gray slate, which together form a cliff

fifty feet high. The surface then slopes down from the foot of the cliff for thirty or

forty feet to the collar of the shaft, which has been sunk on a group of small silver-

bearing veins, separated from one another by the country-rock, and having an average

width of four or five feet. At the time of my visit last November, this shaft had been

sunk through the agglomerate to a depth of ninety feet, and a drift run for about 100 feet

to the northeast and 350 feet to the southwest. The country-rock on either side of the vein

was seen to carry metallic silver at many places throughout this length. At one point

to the southwestward of the shaft, the vein-group bulges to a width of about twelve feet

and shows distinct parallel veins in the roof of the drift. Within fifty feet of the

southwestern extremity of the workings, at that date, the vein divided into two

branches, both of which were rich in silver. During the winter the shaft was continued

to a depth of 205 feet from the collar to the bottom of the sump, and at 200 feet, a

tunnel was driven forty feet N. E. and 50 feet S. W. from the shaft. A winze was

also sunk from the 90 -to the 200 feet level, at a distance of 150 feet from the shaft.

In the 200 feet level are two veins of calcite, separated by dark slaty country rock.

This latter as well as the veins, is rich in native silver in the form of plates and

rough nuggets. The rock breaks into lumpy schist-like fragments with smooth surfaces

showing numerous thin leaves and scales of native silver on a large proportion of them.

Both the natural exposures and the artificial openings show that the agglomerate

formation is divided into approximately rectangular blocks by two sets of dry vertical

joints. Lines of fissure follow the courses of some of those joints and along those

the mineralized veins occur. Their gangue consists of calcite. Sections of the veins are

sometimes completely filled by metallic ores, especially smaltite or diarsenide of cobalt.

With the agglomerate and slate ash series, above described, are associated arkose

or greywacke, quartzite and crystalline diabase. The slaty ash rock is not identical

with true or argillaceous slate, but consists of the finer material derived from the

modification .by water of ashes and other volcanic materials, which became broken up

and assorted when they came under the influence of the primeval sea. They are

generally dark-coloured and obscurely banded parallel to the horizontal cleavage. In the

country to the westward of the Cobalt district, along the Montreal river, around Lady

Evelyn lake, etc., it is a common thing to see alternations of strata of considerable

thickness, consisting of quartzites, arkose and this slate-like rock, which have evidently

been separated by water from the volcanic materia
1

s that were being produced in

abundance at that period of the earth's history and assorted into separate deposits of the

coarser and finer materials. «

The thickness of the agglomerate and slates, tuff or porphyrite probablv varies

considerably. At the Larose mine these rocks have a known depth of at least 295 feet,



Silver Nugget from the Larose Mine, Cobalt.
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made up as follows : Upper half of the cliff above the mine, 25 feet of agglomerate
;

lower half of cliff, 25 feet of slates
;
slope from foot of cliff to collar of shaft, agglomerate

about 40 feet; ; same rock to first level, 90 feet ; from first level to bottom of sump,

porphyrite tuff, 115 feet.

Along some of the joint-planes of either of the sets already mentioned as traversing

the agglomerate, a disturbance accompanied by Assuring has occurred and these con-

stitute the broken-up veins carrying the silver and other metals. It was observed that

the stronger joints with slicken-sided walls often run in pairs close together, with a silver-

bearing calcite vein in one or both of them. These joint-veins sornetimes curve round

through considerable angles up to 90° and they also give off branches. Examples of this

may be seen at Little mine, from which a greater quantity of silver is said to have been

extracted than from any other opening in the district. Some branching cracks, onlv

about a quarter of an inch wide, filled with a fine red earth, run from one of the veins

into the wall rock. This red earth was found to be very rich in silver, although no

visible grains of the metal, or of any of its compounds, could be detected by washing it.

On the same vein which runs N. 23° W., a shaft has been sunk to a depth of 106

feet, from which a cross-cut has been made for 60 feet east and 70 feet west. The rocks

cut by the shaft are blue agglomerate at the surface, followed by bright gray arkose,

approaching quartzite, with an occasional rounded fragment of granite. Below this is

the slaty rock which, on weathering, shows dull lines of stratification. Its colour is

from dark bluish and greenish gray to nearly black.

Horizontal thrusts, dislocating the veins from two to ten feet, have occurred in some

places. Examples of these may be seen at Little mine, Cobalt Hill mine and in the

tunnel into the cliff just above the Larose mine.

A considerable portion of the eastern part of the Cobalt district is occupied bv dark

greenish-gray crystalline diabase in proximity to the agglomerate. In places this

greenstone is probably intruded as dikes and masses in the agglomerate and its

associated rocks ; while in others it may occur as sills or overflows, lying in or upon

these rocks.

Silver-bearing calcite veins, which also carry smaltite and resemble those in the

agglomerate in some other respects, traverse the diabase at several localities in the

district. Veins of this character occur on the following properties :—Violet or Handv,
Welsh and Giles (north of the Foster mine), the Jacobs mine, the Hargraves, or

McMillan, (south of the Jacobs). Diabase also occurs at the Watts or W. A. Allan

mine. The Ben mine on the shores of Lake Timiskaming, now owned by Mr. Hotchkiss

and associates, is in the agglomerate, but a greenstone rock occurs not far from it.

The majority of discoveries of silver, so far made in the Cobalt district, occur

along lines running about northeast and southwest. But there is another set of veins

crossing this course nearly at right angles. Two veins of this set traverse the property

of the Larose Mining Company, the more northeasterly of which has been worked by
running a tunnel along the vein into the cliff which rises a short distance to the south-

eastward of the shaft. The other cross vein outcrops on the flat top of the hill at about

200 yards to the southwestward of the last. Here the earth has been removed so as to

26—7
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expose the glaciated surface of the agglomerate. In one part of the smoothed surface,

the vein shows itself as a reticulated shining streak of polished silver and rock, three

or fouf inches wide. A neighbouring part of this vein has been opened and a consider-

able quantity of rich ore removed.

The silver-bearing veins of the agglomerate throughout the district are themselves

small, but since much of the ore is derived from the branch veins and the country rock

adjoining them, they are more important than might be supposed at first sight. The

gangue consists of calcite, derived from the agglomerate, with rarely a little quartz.

The vein-matter is generally much split up, fractured, faulted and brecciated and many

miniature horses are included. Branches are sent off, which often follow the secondary

dislocations accompanying the main disturbance that caused the vein. Yet there is

usually a continuity of productiveness along the general plane of fracture. On either

side of this broken-up and interrupted plane the wall-rock on either side may contain

much native silver in the form of plates, sheets and leaves, filling small fissures or

gashes.

The values are mostly in the silver, all the other ores being worth comparatively

little. From the information I could gather as to the output of the different mines, the

total value of the silver produced in the district, from the time the first openings were

made until the beginning of April of the present year, amounts to upwards of 81,500,000

and it may approach, but does not exceed, $2,000,000.

The following twelve metals have been found in the veins above described :—Silver,

cobalt, nickel, copper, lead, arsenic, antimony, bismuth, iron, manganese, zinc and,

lastlv, gold in small quantity in one or two instances. Most of these metals have here

entered into numerous combinations, among themselves and with sulphur and oxygen,

to form a variety of somewhat uncommon mineral species.
*

The presence of such a number of different metals is a hopeful sign and one of the

proofs that the containing rocks are essentially of igneous origin, notwithstanding the

local modification of parts of them by water.

For convenience, I use the word "mine " in the same sense as do the prospectors of

Cobalt, namely, to indicate any artificial opening in the rock, such as a shaft, an open

cut, &c, instead of restricting it to its true meaning.

The silver and the ores of the other metals usually occur irregularly in bunches or

scattered through the calcite and also through the country rock between the small veins

of the groups, as well as for some distance inward from the walls. Most of the metallic

silver is found in flat plates with extremely ragged and irregular edges, which, judging

from a parcel of 150 or 200 pounds in the office of the Nipissing Mining Company, will

weigh, on an average, from one-quarter to one-half pound each. In the open cut, called

No. 26, on this company's property, I saw, at a depth of 30 feet, a vein of coarse

crystallized calcite 4 inches wide, thickly studded with bright silver to the extent of

fully 20 per cent of its weight. Only 4 feet in height as rich as this was exposed, but

it passed into the rock below maintaining its width and value. A specimen of this vein

weighing 130 pounds was taken to the Company's office. Specimens of pure silver,

weighing from a few pounds up to twenty or more, have been obtained in a number of
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the mines and several pieces rich enough to be called " nuggets " have been found. A
piece of rich ore, ^5 inches thick and weighing 258 pounds, was found in the surface

debris lying upon the outcrop of the Larose vein on the west side of the shaft. It

originally formed a part of the full width of one "rib" of the vein and has a somewhat

laminated structure, the layers being composed of smaltite, niccolite, native silver and

calcite. This specimen was purchased for the Museum of the Geological Survey and, in

order to ascertain the value of its silver content, five holes were bored through it. The
drillings from these, on analyses, were found to contain about 18 per cent of silver. The

high specific gravity of the smaltite and niccolite gave rise to a belief that this "nugget"

might contain a larger percentage of silver. A mass of calcite and silver, said to weigh

about 700 pounds, taken out of the Larose mine, was described as being so strongly held

together by the silver as to require the use of cold chisels to cut it into pieces of con-

venient size to ship. "Nuggets" of mixed silver and calcite, weighing upwards of 100

pounds, are exhibited in the banks at Cobalt and in some of the mining companies'

offices in the district.

As a striking example of the numbers of heavy pieces of native silver which may be

picked out of the ore after it has passed through the crusher, I may mention that Mr.

W. H. Linney, Superintendent for the Xipissing Mining Company, informed me that last

year he had made a shipment to Mr. Ellis P. Earle, 31 Nassau street, New York, one of

the partners in this company, of a petroleum cask containing 3,977 ounces of metallic

silver and a large mass of niccolite with native silver protruding from it on all sides, and

which was afterwards found to contain 780 ounces of this metal. The value of all, at

60 cents per ounce, was $2,854. At the offices of nearly all the mines in the district,

the visitor is shown numbers of heavy pieces of native silver taken out of the respective

mines.

The concentration of the silver in the metallic form near the present surface or at

a moderate depth has no doubt been due to a chemical or electro-chemical process during

a considerable period in former geological times, by which compounds of silver were

reduced and deposited in their present form. It is not, therefore, to be expected that

such heavy native silver will continue to any great depth. In the deepest parts of the

Larose mine, 200 feet from the surface, a notable increase in the proportion of argentite

has already taken place, dark red silver (pyrargyrite) has made its appearance and the

changes due to surface influences in the wall rocks, gangue and ores, are less noticeable,

as all these have assumed a firmer and fresher appearance.

The following notes on some of the individual mines of the Cobalt district are partly

from personal examination and partly from descriptions given me by reliable persons,

mostly the agents or the original owners of the properties. Up to the beginning of

April, about forty different properties had been or were being worked. With three

exceptions the depth attained was less than 100 feet, and in most cases it did not exceed

30 feet. At the Larose mine, the shaft (including sump) was 205 feet deep ; at the

Trethewey mine (J.B. 6) 100 feet, and at Little mine 106 feet. The company which

has, so far, produced most silver is the Nipissing, which owns 900 acres of mining land

to the southeast of Cobalt lake. Its mining operations have, as yet, been confined to

one lot—-R.L. 404—comprising only 10 per cent of the whole, but which includes the

Cobalt Hill mine on its north side and Little mine in its southwest corner. Twenty-five

26—7
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other separate openings have been made on this lot, all in agglomerate rook. They have

been numbered in the order in which work was commenced upon them, and more or less

silver has been extracted from each. Only three of these openings exceed 30 feet in

depth. According to the records in the books in the local office of the company, these

workings have produced, since operations began in 1904, silver, with a small proportion

of other metals, to the value of $ 1,045, 000, of which about 8145,000 worth is still in the

storehouse at the mines.

From Little mine, a shipment of 20 tons was sent to market a year ago. It assayed

4,800 ounces per ton. At 60 cents per ounce this amounted to 857,600 and was the best

car-load which has yet been exported from the Nipissing Company's mines.

At the working on the Company's property, called No. 19, there is an open cut 50

feet deep and about 200 feet long with a breadth of 6 or 7 feet. It is said that out of

this cutting 200 tons of ore were taken, worth 81,200 a ton or a total of 8240,000,

which is more than has been produced by any other single opening in the district.

In the southeastern part of Lot R. L. 404, and close to the shore of Petersons lake,

are situated the open cuts called Nos. 12, 13, 15 and 21, at two of which work was going

on at the time of my visit. Very rich ore has been found in No. 12, and the superin-

tendent stated that $25,000 worth of silver had been taken out of it ; also that some of

the dressed ore of No. 13 assayed as high as 3,500 ounces per ton, and none less than

2,500 ounces.

Three car-loads of 30 tons each, or 90 tons in all, of cobalt and nickel ore were

reported as having been sent last year from the Cobalt Hill mine. The Company

received almost nothing for the nickel and arsenic contained in the ore. It was rather

a singular fact that this ore contained less than half an ounce of silver to the ton.

From the same mine, in 1904, the Nipissing Company's books show that 397,310

pounds of smaltite, containing only 5| ounces of silver to the ton, were sent to New
York. The heaviest single mass of cobalt ore found upon the Nipissing Company's

land was in No. 8 open cut, which is about 100 feet long and runs about east and west,

From this opening 132,000 pounds of cobalt ore, containing 10 per cent of the metal, were

taken out. One large slab of solid smaltite was removed which was 16 inches in thick-

ness and weighed over two tons. In this cutting, great quantities of cobalt bloom were

uncovered along the south wall. The labourers threw it out in shovelfuls, in the form

of a plastic mass.

The workings known as the Trethewey mines are situated on lots J.B. 7 and J.B. 6.

Silver was discovered by Mr. W. G. Trethewey on both of these lots on the same day,

23rd Ma}', 1904. The more northern lot, J.B. 7, which belongs to Mr. Trethewey per-

sonally, is called the New Ontario mine. The principal vein on this location is 8 inches

wide and runs nearly east and west. A shaft was sunk upon it to a depth of 70 feet.

On driving eastward at this depth, the vein soon forked. The drift was continued 40

feet on the northern and 190 feet on the southern division. This again split up into

branch veins comprised in a breadth of 7 or 8 feet, between which the wall-rock was well

charged with silver, and the small branches were also 'shot through' with the native metal.

After much work had been done on the south fork, an experimental break was made



SLUilARY REPORT 101

SESSIONAL PAPER No. 26

into its southern wall and after crosscutting only four feet a larger vein than the one

being worked was struck, which materially increased the output. A good deal of stop-

ping was done on the small veins and adjoining rock, and prior to November, 1905, 44

tons of ore which had been taken from these workings had been sent^to New York in

two cars and sold for 8110,000. Two other car loads of lower grade ore were also sent.

Immediately adjacent to the veins, the wall-rock holds sheets or plates and nuggets of

silver. One of the former had a superficies of about 25 square inches. Some small

boulders of granite, about the size of a man's head, taken, out of the agglomerate had

been fractured in situ and were penetrate i by veins or sheets of native silver. The

gangue of all the veins here is calcite and, besides the native silver, it holds smaltite and

niccolite.

Captain Reddington, in charge of these properties, informed me on the 13th of

April, 1906, that since last November, two car loads of ore had been sent to New York,

one consisting of 28 tons of rich material, which sold for 868,000. The second car

carried about 30 tons, but he had not, at that date, received the return for it. These

shipments, together with some ore on hand at the mine will, it is said, make a total

yield, so far, of about $200,000.

On lot J. B. 6, immediately adjoining, to the south, the property last described,

seven silver-bearing veins have been discovered, all of which run nearly east and west.

On vein No. 1, where the initial discovery was made at the time the claim was staked,

a shaft has been sunk to a depth of 100 feet at a point 200 feet southeast of the 70

feet shaft above described on J. B. 7. From the bottom of this shaft a drift has been

run 60 feet east and 40 feet west following the vein. The latter consists of a group of

stringers, all much broken up and mixed with the wall-rock. .Sometimes there is a

streak of vein-matter on one or both sides of this group. Native silver, in the form of

bright leaves, occurs in the rock among the stringers, but most of the metal is found in

the walls adjoining them. Open cuts have been made on the other six small veins and

native silver has been found in all of them in the form of large disseminated grains,

which sometimes occur in considerable bunches. The largest of these open cuts is 50

feet south of the above shaft and is 70 feet long by 30 feet deep. The country-rock at

the openings on both J. B. 7 and J. B. 6 consists of a blue-gray, soft, fine-grained or

amorphous tufa, which, towards the surface, holds rounded and angular fragments of

volcanic ash-rock and of gray granite.

Among other openings visited in this part of the district, were the Timiskaming

and Hudson Bay and the McKinley and Darragh mines. The last named has been al-

ready mentioned as the site of the first discovery of silver in the district. Only a small

amount of work had been done on this property, but an opening which had been made
on a vein at the water's edge in the southern angle of the lake, showed a promising

amount of native silver, together with some smaltite.

At the Timiskaming and Hudson Bay Company's mine the silver-bearing vein which

was worked runs northeasterly and is four inches wide, with silver also in the walls. I

was informed that here a stope, only 30 feet long and 25 feet high, had yielded two car

loads of ore, which sold in New York for 832,500 and $7,000 respectively.
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The Jacobs mine, already mentioned, lying to the southeast of Petersons lake,

affords one of the best examples of a silver bearing vein cutting the dark greenish-gray

crystalline diabase of the district. The vein, which is of calcite, runs north and may be

seen along the west side of an adit which has been driven 120 feet on its course into

the side of a hill. At first the vein is only two or three inches wide, but in advancing

into the adit it is seen to increase to four and eight inches, and in one part, where it is

split up and brecciated, it has a width of ten inches and holds bunches of native silver.

In another part also the vein was observed to be rich in the metal. Higher up the

hill, an open cut has been made along the same vein with a depth of 25 feet, for a

distance of 70 feet, from which it is continued on the adjoining White-Hargraves

property. Smaltite and a mineral like niccolite also occur along this vein.

The captain in charge informed me that 23 tons of ore, containing about 3,000

ounces of silver to the ton, besides a little cobalt, nickel and arsenic, had been shipped

from the mine during the present spring ; also that last year two car loads of ore had

been sent from this vein and three from another one, which had been previously opened

on the property.

Mr. Henry Richardson, manager of the McLeod and Glendenning (or Hanson)

mine, informed me that two calcite veins occur on that property, 300 feet apart, both

running northeast and southwest. The one to the northwest is in diabase and is rich

in silver, with smaltite ; while the other is in slaty agglomerate and carries no silver.

The widest part of the productive vein is four inches. The mine consists of an open

cut 60 feet long. Ten tons of ore have been shipped.

Mr. Richardson also informed me that the Violet mine, on the lot adjoining the

Hanson to the north, is entirely in diabase. Some of the rock is here rather coarsely

crystalline, while some of it is fine-grained and as darkly coloured as that of the Jacobs

mine. The Violet mine has a shaft 90 feet deep and a cross-cut level has been started

to the southward. A little silver ore has been taken out of an open cut. Both the

Hanson and the Violet mines show a good deal of smaltite.

The Drummond mine is at the east end of Kerr lake. Here two smaltite veins

occur about 8 feet apart. Between these, horizontal streaks of silver are found in the

agglomerate which constitutes the country rock. There is an open cut about 20 feet

deep and a shaft is being sunk.

The northern angle of the Lumsden and Booth, or Gillies, timber berth protrudes

from the south into the centre of the silver district. This has not been disposed of by

Government for mining purposes and it has not been referred to in the above descrip-

tions of silver-bearing properties, although some rich veins are known to occur in it.

The number of veins or vertical zones of fracture carrying silver, which have been

already found in so limited an area as the Cobalt silver district, must be considered

large, and the question is asked—what are the prospects for further discoveries within

the district in the future ? Where so many discoveries have been made, while so large

a proportion of the surface of the rock is covered with earth and this again by a thick

growth of coniferous trees and deep moss, it is reasonable to expect that many more

will follow when the timber is removed and extensive costeaning is undertaken.
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The Nipissing Company is installing heavy machinery for the purpose of pumping

water from Petersons lake to high levels, with a view to washing the earth entirely off

the surface hy the hydraulic process. This will allow of a complete search being made

for the outcrops of the vertical silver-bearing zones, which are often inconspicuous at the

surface and might escape discovery by the ordinary methods of prospecting.

From our present knowledge it would appear that the silver has a regional environ-

ment as well as certain local geological relations, resembling the mode of distribution of

the richer nickel ores in the Sudbury district. ' There, outside of a certain area, although

the geological conditions may be similar, no one ore rich enough to work can be found.

Similar phenomena obtain in other parts of the world in regard to other metals, such as

tin and mercury. Although diligent prospecting has been carried on throughout a

large area outside of the silver district immediately around Cobalt, no discoveries of

similar occurrences of silver have been made. I may, however, mention that traces of

native silver have been discovered recently on the east side of Lake Timiskaming at a

place which lies in a line with the northeasterly course followed by the successive silver

mines in the centre of the Cobalt district. This discovery is close to the Wright silver-

lead mine, which is in a very pronounced volcanic agglomerate. A thorough explora-

ation of this part of the lake shore and the country behind it might bring out interest-

ing results.

Small quantities of smaltite have, however, been found in different localities beyond

the silver district. It now appears that the silver is not necessarily connected with

this mineral. It has been mentioned on a previous page that in the Cobalt district the

largest bodies of smaltite so far tested contain only traces of silver. Unless the condi-

tions necessary for the production of the silver itself are repeated in some other locality

no further important discoveries of this metal may be made in this part of Canada.

One of the most vital questions in connexion with the silver mining in the Cobalt

district is that respecting the depth to which the deposits may continue. The direct

evidence afforded by the mam vein of the Larose mine carries us down only 205 feet

from the collar of the shaft, but the silver-bearing character of two other veins, which

cut the 80 feet of agglomerate, &c, above the level of the collar, may be considered in

this connexion, which would give us a depth of nearly 300 feet. The ore and rock

brought up from the lowest workings of this mine show that the vein has undergone no

material change so far, being about equally rich and varied in its contents all the way

down
;
but, as above mentioned, there is in the lowest workings an increase in the pro-

portion of argentite, and the vein and its walls have a firmer and fresher character.

Good sized flattened nuggets continue to be found among the native silver. At the 800

feet level the line of fracture is marked by two parallel calcite veins of 5 and 7 inches

respectively, separated by an interval of slaty tufa, rich in native silver, which also

extends, as thin plates, into the wall-rock on either side, as far as four feet in some

parts.

It may be reasonably supposed that the farther a vein can be traced on the sur-

face, the deeper it is likely to go. Although nearly all the individual veins are small,

they may be regarded as only one manifestation of a mineralized plane or zone of

fissure or disturbance. The fact that these fissure-planes, or lines of fracture, are
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vertical, and that they coincide with the prevailing system of strong joint-planes

are circumstances favourable to persistence in depth. The agglomerate and its

associated rocks have been found, by means of the shaft and boring at the Larose mine,

added to the height of the rocks above the shaft, to have a depth of at least 300 feet,

but it may be much greater than this. The thickness of the jointed agglomerate may
be found to have some influence, not only on the depth of the fissures, but also on their

argentiferous character, as the silver appears to have been derived from the count ry-

rock in which the veins occur. If the veins prove to pass down through the agglo-

merate into some underlying rock their silver contents may continue downwards with

them.

If a comparison be made between the geological and mineralogical conditions at

Cobalt, and those of the Thunder Bay silver region, it will be found that there are more

points of difference than of resemblance in regard to the principal group of mines in the

latter region, which embraces the Rabbit Mountain, Silver Mountain, Porcupine,

Beaver and West End mines. In all these the silver occurs, both native and as

argentite, in well-marked brecciated veins of quartz, which cut down through a heavy

sheet of diorite into a great thickness of darkly coloured unaltered shales, lying

horizontally. These belong to the Animikie series, which is much newer than the rocks

of the Cobalt district. The conditions at the Shuniah and Thunder Bay mines a short

distance northeast of Port Arthur, have some resemblance to those of the mines just

mentioned, and both of them were rich in native silver at the surface, but on sinking, it

soon gave out. At the Silver Islet mine the conditions were quite different. A broad

dike of a peculiar variety of diorite, which can be traced for miles parallel to the

northwest shore of Lake Superior, cuts through a great thickness of nearly horizontal

gray and nearly black unaltered shales. A very strong vertical calcite vein cuts this

dike almost at right angles. Except where traversing the dike, the vein holds nothing

but a little galena. But the part which lay within the dike, and constituted a perpen-

dicular square prism, proved to be rich in argentite and native silver, to a depth of about

1,000 feet, when it began to fail and at 1,200 feet it had become so poor as to be no

longer worth working. The total value of the silver taken from this mine amounted to

about $3,250,000. The rock of the dike itself, on analysis, was found to contain a

variety of metals in notable quantities.

On the shore of Thunder bay, a short distance to the northeast of the Shuniah and

Thunder Bay mines, a rather small vein which cuts both the Huronian and Animikie

rocks was worked to a limited extent under the name of the 3 A. mine. It was noted

for producing occasional specimens of nickelite.



Silver Nugget from the Larose Mine, Cobalt.
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Geology of Parts of the Counties of Labelle and Wright, Quebec.

Professor Ernest Haycock.

Pursuant to instructions from the Acting Director, I left Ottawa on June 17, to

continue mapping the rocks of the 'Lievre River and Templeton Phosphate District.'

I was accompanied for the season by Ralph K. Strong, B.A., who proved a most efficient

and valuable assistant.

The map of the district includes all the township of Portland, the northern half of

Templeton, and the northwestern third of Buckingham. Small portions of the town-

ships of Hull, Wakefield, Denholm, Bowman, Villeneuve and Derry also lie within its

borders. The area measures approximately fourteen miles east and west, and eighteen

miles north and south, or about 250 square miles.

Work was begun around the northern arm of Wakefield, or Big Blanche lake, and an

effort was made to trace to their disappearance, or to the limits of the map, the limestones

and gneisses which here trend northerly. Finding the rocks traceable, this method

was continued, and the country to the east of the Lievre was thoroughly examined, the

distribution of the more conspicuous belts being ascertained. The remainder of the

season was mainly spent in examining the township of Buckingham. On the close of

field work, Sept. 26th, I returned to Ottawa.

Throughout the area thus examined the rocks found were in general similar t)

those described in the Summary Report for 1904, pp. 233 238. Some important varia-

tions in texture, mineralogical, and chemical composition were observed, which, with

the surface distribution, have a bearing upon questions of origin. These will be briefly

referred to as each group is taken up," but no extended discussion of group relations or

theoretical questions will be undertaken here. With a view to giving this report a

practical character, the groups will be designated by their predominant economic or

mineral characteristics where possible, or by the numbers under which they are des-

cribed in the report cited.

Part I.

—

Western Part of the Northern Sheet.

Asbestus-beariny Bocks, mainly Crystalline Limestones.

These rocks occupy a relatively large area in the northwestern part of the district.

In a narrow band they enter the district just south of St. Pierre de Wakefield, in the

little valley of Pelissier creek, lot 28, range xiii, Templeton. The brook flows along the

northwest contact with gneiss -and intrusives, and limestone can be seen at intervals

for a few rods up the slopes to the southeast. It is rich in secondary graphitic minerals,

and passes into serpentine and pyroxenite along the contact laid bare by the brook.

Asbestus occurs in this contact zone in thin sheets or rudely concentric layers, exactly

as described by Dr. Ells for typical occurrences about Perkins Mills*. Some develop-

* Annual Report, 1899, vol. xii, pp. 105-106.
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ment work was being done here in June with * view to testing the deposits for paying

quantities of the fibre, or of less pure asbestus rock. The limestone here trends north-

easterly, but disappears beneath sandy deposits. Half a mile north on lot 26 range iv,

Wakefield, it appears again, graphitic, with pyritous sandy layers, rusty-weathering, in

good exposures on the hill slopes a little west of the post road. It disappears again in

swamps and wooded country, and reappears nearly a mile to the northeast, on the

northern part of lot 29, range iv, Wakefield, though the low land between, and occa-

sional limestone boulders in the soil, leave no doubt of its actual continuity.

From this point there are practically continuous exposures, over a belt of country

from one to two miles wide, for about four miles, to near the northeast end of Wakefield

lake. The surface is moderately level, generally cultivated, or occupied by the various

extensions of the lake. Siliceous bands and intrusives are not uncommon, but the pre-

dominating rock is limestone. Asbestus has been reported in small quantities from

various localities in this area, and is liable to occur wherever the conditions have been

favourable, as at contacts with the gneiss or intrusive masses. On the northern parts

of lots 28, 29, 30, range IV, Portland west, the belt abruptly terminates or is cut off

squarely by hills of gneiss. No direct continuation in this direction, even in diminished

volume, could be found.

Westwardly, the banded gneisses, trending northeasterly, are crossed for about half

a mile from the lake, when the limestone is met with reaching beyond the borders of the

map and comparable in width with the belt to the east of the lake. It extends north

and east, but is cut off abruptly to the south by well bedded gneiss. The juncture is

broken and irregular, and suggests fault displacement.

Followed northerly, this belt shows the same characteristics as the lake belt ; the

limestone is graphitic ; asbestus is common along the contacts ; and thick interbedded

sheets ot quartzite, garnetiferous gneiss, or more sandy pyritous and rusty-weathering

gneiss, occur, but are generally too much broken and concealed to permit of continuous

tracing ; for this belt is rather easily weathered, soils and surface deposits are deeper,

and exposures much less frequent and continuous than in the rugged and hilly country

underlaid by the more resistant gneisses and intrusives. Showing these dominant

characteristics this belt of rocks widens out beyond the western margin of the sheet,

apparently bounded by a range of abrupt hills not more than one or two miles away. It

reaches the northwest corner of the map and then sweeps southeast and east, sending

a tongue north over the boundary to Escalier lake, and then sweeps south and southeast-

Near Hollands Mills post office the belt is quite narrow, certainly less than half a

mile in width, but it widens to about three quarters of a mile and holds this width

nearly to McFee lake on the southern margin of the map. North of this lake it is cut

up by the intrusives and nearly disappears. The remnants bend eastwardly, but are not

again seen on the west side of the Lievre. A sharp valley one quarter of a mile wide

leads out to the river flats between rugged bluffs of coarsely crystalline rocks. It is

occupied by Ryans creek, and the bottom is filled with deposits of clay. The limestone

band may pass through this gorge and reach the river. The existence of the valley

favours this view, but no direct evidence was obtained.
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This belt of rocks, of fairly constant composition and structural characteristics, was

traced continuously for about twenty miles, and with slight breaks, some five miles

farther. They form an ox-bow area very much widened out at the bend.

North of Wakefield lake, and south of Hollands mills, asbestus is found in small

quantities. Dark coloured, pyroxenic masses occur about Poltimore, very irregular in

outline and probably intrusive in the limestone. They yield rather dark-coloured mica.

One of these deposits on lot 48, A. Denholm, was being opened up, but no others were

being operated in July.

Hornblende Gneiss.

As No. 7 of the important rock types met with last season, a coarsely crystalline

rock, composed mainly of a gray feldspar and abundant hornblende, was described as

occurring east of Wakefield lake and extending beyond the northern boundary of the

southern sheet. A similar reck was noted south of McFee lake.

Its continuation northward was taken up this season, and though not continuously

traced, it was occasionally found lying immediately east of the west arm of limestone.

The country is rugged and quite densely wooded and the dominant rock is not easily

determined.

South of Hollands Mills P.O., a low ridge runs along lot 14, VII, with good exposures

for its whole length of nearly half a mile. Its eastern slope is of limestone, with rusty

gneiss and pegmatite inclusions. It dips east at a high angle. Well banded quartzite

and gray gneiss, a few feet in thickness, lie next the limestone, and just beneath is a

belt of granitoid gneiss fairly uniform in texture and composition. The foliation is

parallel with the bedding of the quartzite and limestone and there is a tendency to

massive bedding parallel with that of the supposed metamorphosed sedimentary rocks.

It appears to be composed mainly of a gray to reddish orthoclase, black hornblende, and

a very little quartz. Similar rock crops out west of the post road on 16 and 15, VII,

and trends south just to the west of the limestone. East of McLeod lake more free

quartz was noted and the composition approaches that of hornblende granite. It was

then traced southwards, with continuous exposures in burned country, without a break,

and found to connect with the previously known area south of McFee lake, which bends

around east and northeast to Dodge lake. Passing southwards, the feldspars lose their

reddish tints, hornblende is more abundant, foliation more general, and the rocks become

dark gray in colour and less like granite in texture.

From the continuity of these rocks on the east, and their known occurrence on the

west, it seems almost certain that a similar continuity must exist there, escaping detec-

tion on account of the slight changes in mineralogical composition, and the difficulty in

determining the dominant rock where the surface is thickly wooded. The fault displace-

ment that disconnects the limestone belt would also break up the continuity of the

granitoid gneiss. A corresponding displacement occurs on the eastern side, apparently

less in amount than on the west, but pushing the limestones to the east of Lake

Terror when the previous trend would have carried them west of that lake. The sharp

break previously mentioned as occupied by Ryans creek is in line with this line of dis-

placement.



108 GEOLOGICAL SURVEY DEPARTMENT

5-6 EDWARD VII., A. 1906

These rocks thus form a roughly concentric belt within the bow-shaped belt of lime-

stones, and follow closely its inner edge.

Their appearance last year, when this singular distribution was not known, was

thought to be more consistent with an igneous origin, even though a heavy bedding was

discernible. The additional facts confirm the view that they were originally se gmen-

tary or, at least, bedded rocks without pronounced differences of composition in contigu-

ous beds, lying above, or perhaps below, the limestones and subsequently folded in with

them. Their thickness is not great, probably averaging a few hundred feet. They are

generally barren as regards economic minerals.

The Banded Gneiss, or the Mica-and-Apatite rocks.

Under this heading are included No's. 1 , 2 and 3 of last year's report. They are

banded or bedded rocks, hornblendic, garnetiferous, or quartzose, regarded as of sedi-

mentary origin, differences in composition being ascribed to the varying character of the

accumulating sediments. Although the general trend of these rocks in the south is

northeasterly, an extension northerly and northwesterly with interbedded sheets of

limestone was traced along Grand and Mc Arthur lakes. These were, this season, traced

several miles farther north, crossing ranges III., IV., V. and VI., in Portland west.

The bedding is well defined and rather free from twisting and contortion. The strike

is approximately north and south with high dips to the east. Garnetiferous gneiss is

common. The limestone bands of the lakes are somewhat centrally located. They

disappear a short distance north of McArthur lake.

Numerous trial pits and old workings for mica and phosphate are found in this

area. None are now being worked but they are said to be by no means exhausted. All

the deeper workings being filled with water were inaccessible to observation, but super-

ficial appearances favoured this view.

Phosphate rocks of the Lievre river.

Elevated rough and hilly country shuts in the limestone area first described. The

river swings southwesterly across the strike in the southern part of the sheet. A sharp

break occurs in these hills where Priest creek enters from the northwest ; a broader

hollow runs north to Escalier lake, occupied by a tongue of limestone ; and quite a

broad gap occurs on the east opposite Notre Dame de La Salette. No limestone was

found passing through the gap opposite La Salette.

This area was not given as thorough an examination as those previously described.

It was studied by E. D. Ingall and others while the mines were in operation and the

facilities for observation much better than at present.

Enough was seen of these rocks, however, to lead to the conclusion that they belong

to the banded gneisses, with considerable volumes of various intrusives. Some of these

are massive and granitic in character, as at High falls, where a massive band of these

rocks parallel in trend with the gneiss crosses the river in a northeasterly direction,

giving rise to these beautiful falls.
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The prevailing strike is parallel to the contact with the limestones of the large area

already described, and the belt is thought to be closely related to, if not a part of, the

same series.

Only two bands of limestone were seen within this river belt. One comes from the

northeast on the west side of the river and continues southwesterly and occupies the

north side of Barbut lake. It is nearly a half mile wide at the north end of the lake,

but is barely to be found at the south end. In this diminished volume it was traced to

Central lake, but was not found beyond. The second band lies about a quarter of a

mile east of the other, in the bend above the first rapids. It is only a few rods wide,

and runs parallel with the first band and the accompanying gneiss, or northeast and

southwest. It was traced about half a mile to the southwest, but was not seen beyond.

It may be mentioned that a well marked longitudinal valley runs the whole length

of this loftier northern part of the river belt to its termination at the gap opposite La

Salette, and it was confidently expected that the limestone band of Barbut lake would

be found at intervals along this hollow. Though it was not found south of Central lake,

it was not proved to be absent, and may with diminished and irregular widths occur at

intervals, and form a softer band which by more rapid weathering has given rise to a

valley. Quartzite and garnetiferous gneiss were noted bordering a swampy tract at its

southern extremity. Mr. J. F. E. Johnston noted small outcrops of limestone on the

road running south on the west side of the river from Chalefoux's landing towards

Priest creek (Sum. Rept. 1904 p. 245), which would correspond in position with the

continuation of this band.

As previously indicated, none of the phosphate mines are now working. The roads

are becoming choked with undergrowth, old mine buildings are tumbling down, yawning

pits partly filled with stagnant water confront one in the bush, and a general air of

desolation prevails. A few tons of apatite are, however, taken out yearly by individual

workmen, who claim that by working over the richer parts of the old dumps, or by

taking out small richer pockets of the ore, the work pays at the present prices, where,

with larger gangs, poorer rock would have to be worked and it would be impossible to

make wages. This erratic method of working must be relatively expensive, and its

paying in a small way raised the question whether there was not a gleam of hope for

the future of this abandoned and agriculturally worthless section.

The foregoing discussion sets forth the more outstanding features of the country

rocks and the dominant character of the surface of the northern part of the district

between its western boundary and the Lievre. Contortions and twistings are frequent

and often confusing, but the prevailing strikes can in general be made out correspond-

ing well, as would naturally be expected, with the surface trend of the belts. The dips

are almost invariably high, less than 45° being very exceptional, while from 60° to 90
=

is the rule. The prevailing direction is to the east, the limestones on both sides of the

ox-bow belt described dipping beneath the bedded gneisses. The strike of the gneisses

of the hills about Mud lake, north of the limestones, in Bowman, is east and west, ver-

tical or north dipping, but no contacts were seen there and the relation is not known

positively. In spite of the broken and minor irregularities of distribution, when the

outcrops are coloured upon the map now in preparation, as they were while on the
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ground, and when nearly the whole area can be swept by the eye, as it can be from the

hills about High Ruck, minor irregularities are merged, or lost sight of, in the more

general features and it seems easy to see a definite distribution which is susceptible to

structural explanations.

It is assumed here that these rocks are the metamorphose 1 representatives of once

stratified sedimentary series, conformable or with no great unconformabilities. Then

the following explanations may be offered with a considerable degree of probability.

That the series have been crushed into a closed or isoclin il fold and overturned slightly.

That it is either antielinal with an axis plunging north, or synclinal with an axis plung-

ing south. If the former, the garnetiferous gneiss and axially lying limestones of Grand

and McArthur lakes are the underlying and oldest portions : if the latter, then the

apatite-bearing-belt along the Lievre becomes the oldest, and the limestones of those

lakes the uppermost members. The occasional synclinal tendencies of the lake limestones

rather favours the latter view. The interpretation has a bearing upon the age of the

rocks in the area to the south, in general trending northeast and southwest, and which

these widen out and join.

The intrusives of this area are both varied and numerous, but of types discussed

somewhat in the report of the previous season. There are no bodies sufficiently exten-

sive to require special mention here. Pyroxenic rocks are of frequent occurrence. The

lighter coloured usually lie near the limestone bands, or in their continuation, and some

additional facts bearing upon their origin were noted.

Eastern part of the Southern Area.

In connextion with No. 9 of the rock types mentioned in last season's report it was

stated that a boss of coarsely crystalline basic rock lay east of Grand lake, and was

traced northeasterly as far as Newton lake. Its continuation was found on the north-

west side of Newton lake and on both sides of Farley creek. It is coarse and even

porphyritic in places, generally lighter in colour and more acid in composition than the

portions seen last year.

It passes beneath the clay of the river banks, but has not been looked for east of

the river.

Mica and Phosphate belt of Banded Gneisses.

At the outlet to Newton lake and along the portage to the Lievre a thin band of

limestone is exposed at intervals, interbedded with banded gneiss. This band was

traced almost continuously from McGregor lake. It marks the northern border of the

mica and apatite bearing belt of banded gneiss and intrusives which was described in

last season's report. This belt is cut at right angles by the Lievre river, and is about

six miles wide.

Apart from local twistings the strike is north 40
c

to 50° east vertical, or with high

dips. Quartzites are abundant, often weathering rusty from contained pyrites. Lime-

stone bands are thin and infrequent. One was traced from Maskinonge lake for two

and a half miles to its disappearance beneath the clay of the river, and was found again
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at Trout lake one and a half miles to the northeast. There are traces of two or three

other broken bands, but their volume is relatively very small.

A large mass of granite occurs about Davis lake, lots 12 and 13, range I, Portland

east. Portions are without foliation. The rock is made up of feldspar, hornblende, a

little biotite and considerable free quartz. The texture is that of normal granite. The

texture, however, is finer near the banded rocks, and they are much broken and fused

near the granite. The composition is much the same as the rock described as No. 6 in

the Report for 1904, which occurs in the hills north of McGregor lake, and about Dam
lake, though the massive character is much more pronounced at Davis lake. It is not

unlikely that they are superficially separated portions of the same rock magma.

Mica occurs abundantly throughout this belt and apatite is often associated

with it.

Two new openings had been made in the district since last season, one east of Sucker

lake on lot 7, Gore of Templeton, and another north of Plumbago lake in lot 2, range X,

of Templeton. Some good mica had been taken out, but work was not going on when

they were visited. At the excellent prospect opened up last season, just east of Dam
lake in the Gore, work was reported as held up on account of legal disputes. The

quantity taken out was not ascertained.

The following information was furnished respecting the work done by the Walling-

ford companies. ' The Wallingford Bros. Ltd. have opened up the property, east h of lot

1, range I, Portland east, partly developed by Mr. Poupore in 1S93 and again worked

in 1900, and have done a considerable amount of prospecting, developing several leads

of fine mica. The same company also did a good deal of work at the Denholm mine.

The Wallingford Mica and Mining Co. have extensively developed both at old Walling-

ford mine near Perkins Mills, and the Battle Lake property. The merchantable mica

shipped totals up 40,000 lbs. besides about 200 tons of phosphate which was taken out

in the course of mining the mica.

'

The Blackburn mine was not visited nor was any information obtained as to the

recent progress of the work there.

Graphite belt of banded (/ray gneiss with numerous limestone bauds.

The mica bearing rocks pass southeasterly into grayer, less quartzose, more pyritous

and calcareous, bedded rocks, parallel in trend and structurally similar to the mica belt.

Mica and apatite, rule, absent, but graphite is of frequent occurrence, and several

deposits of graphitic gneiss occur.

This belt of rocks occupies the remainder of the district, being at least five miles

wide. It joins the mica belt on the east side of Plumbago lake, and runs northerly a

little to the east of the Templeton and Buckingham township line. On range VIII of

Buckingham it bends to the northeast, crossing range IX and reaching the Lievre about

the middle of range X. The trend of the rocks to the southeast is roughly parallel with

this line. Thev run north for two or three miles and then bend around to the northeast

continuing to and beyond the area visited.
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The volume of limestone is considerable. It appears to be interbedded with the

gneiss, and is pretty widely distributed, being found in nearly all the larger outcrops,

except where the volume of certain rocks regarded as instrusives is large. It is thus

found, almost continuously, from the western extremity of Donaldsons lake eastwards in

ranges V and VI, and from lot 17 eastward in ranges VII and VIII.

Two areas of the interbedded gneiss and limestone, separated by intervening masses

considered as intrusives, were traced north and east from the vicinity of Donaldsons lake.

On the eastern band are the workings of the old Walker property lot 19, VIII, and on

the western near Donaldsons lake are two other graphite properties. The immediate

vicinity of each of these workings has been mapped by J. White and A. A. Cole and the

results of a study of the occurrence of the graphite, by the latter, are given in the re-

port of the Mines Section of the Survey for 1897 (Report S. pp. 66-73.)

The rocks separating these areas from each other and from the broader river area

are of a wholly different character. They appear to be a quartz-free admixture

• of gray and red feldspar and black hornblende, often very coarse, as on lots 19 and 20,

range VII. In the extension of this mass northwards and in the bordering zones they

become finer in texture and more banded, as though intimately injected between the

layers of the banded gneiss but cutting across them freely. This band forms the rough

and hilly country bordering the river flats on the west in ranges VII, VIII, and IX.

It reaches and crosses the river on the southern part of range X, but in diminished

volume. Southerly the rock does not reach the road on range VI.

The second mass was met with between McLean and Devine lakes. It runs south-

westerly to the concession line between VII. and VIII., lots 23 and 24, and was traced

southerly to range VI. It does not reach Donaldson lake in any notable volume. On
the post road, a mile and a half northeast of McLean lake it was not identified as a

separate mass.

These rocks in themselves appear entirely barren of any minerals of economic value,

but if the interpretation offered as to their intrusive relations with the graphite-bearing

rocks is correct, they may have a very close connexion with, and relation to, the graphite

deposits in the immediately adjacent calcareous bands.

In the graphite industry no new mines have been opened since A. A. Cole's report,

previously cited, was written. At Donaldson lake preparations were being made for

resuming work on the property on lot 28, range VI. Xothing was being done on the

adjacent property, lot 26, and the buildings appeared to be getting out of repair. At
the old Walker mine, lot 19, range VII., the mill was being put in good repair, new

machinery was being installed, and there was every outward indication that this

property would soon become an active producer.
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St. Bruno Mountain.

Dr. J. A. Dresser.

Four weeks of the last season were spent in the examination of some parts of the

counties of Wolfe, Arthabaska, Drummond and Megantic : this examination was neces-

sary for the completion of the mapping of the coppei -bearing rocks of the Eastern Town-

ships. The boundaries of these rocks were traced through portions of these counties,

and several occurrences of copper were examined. Amongst these a prospect of some

promise occurs on the farm of Georges Lemieux, in range VIII., lot 1, Wolfestown.

The ore is chalcopyrite and occurs in several stringers in three feet of dolomite, near

the contact with a basic volcanic. In lots 5 and 6, range V, Chester tp., Arthabaska

co., an open cutting fifty feet long has been made in a rock bearing chloritoid, similar

to that which occurs at Harvey Hill, in Leeds tp. A mass of quartz three feet wide,

and conforming to the foliation, carries bands of chalcocite, some parts of which are five

inches wide. The work has been done by Mr. Stevens of Windsor Mills, Que.

On the sixth lots of ranges II. and III. "of the same township a small amount of chal-

copyrite two inches wide by two feet long, was visible for a time. A cutting of less

than two feet into the rock removed all the ore as far as could be seen at the time of

my visit. I am credibly informed that this property has been sold for $12,000, $3,000

of which has been paid in cash to parties in the state of Connecticut, and that a joint

stock company capitalized at $500,000, has there been formed to acquire and operate

the property. This occurrence, like many other copper stringers throughout this belt,

is of no economic importance.

The remainder of the season was occupied in petrographic examination of St.

Bruno mountain, or Montarville, one of the Monteregian hills. The examination of

this series of remarkable volcanic hills was begun some years ago, but has been sus-

pended for the past three years. The hills are eight in number, of which four have

been petrographically examined in recent years, viz. : Mount Johnson, by Dr. F. D.

Adams, as a private research, and Yamaska, by Dr. G. A. Young, and Brome and

Shefford mountains by the present writer, for the Geological Survey. St. Bruno, the

examination of which is now about finished, will thus be the fifth of these hills to be

completed. Besides these, two others are already in course of examination, so that the

investigation of the series should soon be completed.

St. Bruno mountain is the first of the Monteregian hills east of Mount Royal, and

is fourteen miles from Montreal, in the county of Chambly. It occupies rather less than

three square miles. Rising from the St. Lawrence plain, which here has an elevation

of 100 feet above sea-level, this hill gradually attains an elevation of 560 feet at the

northern side, two miles distant. The northern side presents a steep, cliff-like face

more than 300 feet in height. This type of profile, an abrupt face on the north with a

gentle slope towards the south, is characteristic of the Monteregian hills. Its cause is

a physiographic question yet to be solved.

26—8
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The sedimentary rocks around St. Bruno have long been regarded as belonging to

the Lorraine formation, but in order that a detailed examination of their fossil contents

might be made, a collection of fossiliferous rocks was obtained from various points. The

specimens now await determination in the paheontological department of the Survey.

In making this collection, as well as in several other parts of the season's work, I was

very efficiently aided by Mr. Robert Harvie, jr., student in Applied Science at McGill

University.

St. Bruno mountain is composed of an intrusive mass of igneous rock, surrounded

by a rim of hornstone, which has been formed by the alteration of the sediments

adjacent to the intrusive. The igneous rock has the general character of essexite, an

seems to have been wholly formed at one period of intrusion. In one part, less than an

acre in extent, the rock becomes a light-coloured syenite, and in other portions it

becomes very basic, containing large amounts of pyroxene and olivine. A suite of

specimens for thin sections has been collected and will be studied in detail later.

Specimens for chemical analysis are also in the hands of Mr. Connor, of the chemical

staff of the Geological Survey.

Sheets of the igneous rocks frequently penetrate the hornstone rim near the base of

the mountain, and dikes are common in the hornstone and less altered sediments, but

are rarelv, though sometimes, found in the igneous rocks. Some of these apophyses

furnish interesting studies in rock differentiation.

The topography of the mountain is*such as to give it an imperfect drainage. Its

surface is very uneven. The coarse-textured parts seem to disintegrate more rapidly,

and thus basins are formed which give rise to^ numerous small lakes. The largest of

these are known locally as Lac Seigneurial, Lac a Daisy, Rond Eau, Lac des AtOcas,

and Lac des Ormnes. Most of these are drainage lakes, apparently, but two of the

larger, Lacs Seigneurial and Rond Eau, give evidences that they are in part fed by

springs. The present relief of the mountain is wholly due to the removal of the

surrounding sediments by erosion and denudation, and to the better resistance to these

agencies by the igneous and altered rocks, chiefly by the hornstone rim. It is thus a

residual hill of the butte type.

The strata surrounding this mountain are nearly horizontal and would indicate that

as far as the present surface is concerned the igneous mass is a filled neck, but whether

the neck ever reached the earlier surface as a volcanic vent, or merely led to a larger sub-

terranean body, or laccolite, above, it is not easy to determine from present evidences.

Remnants of hornstone are so numerous on even the highest part of the mountain, that

the conclusion is difficult to avoid that they once completely covered it. On the whole,

perhaps, the most probable view is that the syenite area, northeast of Lac a Daisy,

represents the actual pip^ of a volcano, while the remaining part of the mountain has

been formed by laccolithic off-shoots, and outward magmatic stoping.

Rougemont, one of the Monteregian hills, stands between Beloeil and Yamaska.

It is in the county of Rouville and has an area of some six square miles, with a height

of about 1,400 feet. The igneous rocks, which are intrusive through the sediments, are

all phases of essexite, as far as yet known, except some dikes and irregular masses on

the summit, which are fine textured, and evidently contain large proportions of iron.
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On the Whitfield farm at the south side of the mountain, the strata dip away
from the igneous rock at an angle of 10 degrees, but at about 300 feet from the contact

they seem to suffer a sharp anticlinal fold, and dip towards the mountain at a higher

angle than they before maintained towards it. In the brief examination of the locality,

which was made only for comparison with St. Bruno, it was not learned whether this

structure is general around this mountain, or not.

The Valley of the Tobique River, N.B.

Professor W. A. Parks.

Acting on instructions received from the Director of the Geological Survey

to examine a portion of northern New Brunswick, I proceeded to St. Stephen, N.B., for

outfitting purposes and thence to Plaster Rock, where I was fortunate in procuring,

without any delay, the services of two good men.

The operations of the party were confined to the region adjoining the forks of the

Tobique river in Victoria county. A section of country stretching northeast for about

thirty miles, with an average width of ten miles, was examined as carefully as time

would permit. Owing to the unprecedented lowness of the water in the Tobique river,

travel by canoe was quite impossible, so that access to the different parts of the region

could be gained by overland expeditions only. The topography of the region has been

well determined by previous investigators, but some additional information was obtained

concerning the course of certain streams. Track surveys were also made of several bush

roads in the eastern part of the area.

The whole region is very rough, with numerous well-defined hills showing a relief

of 1,500 to 2,000 feet. All the important elevations were ascended, and numerous
barometric readings were obtained. From these results, and from sketches obtained

from the hill tops, data are available for the construction of a contour map of the area.

The rough character of the section makes it unsuitable for agriculture ; this is

particularly true of the region south of the Tobique river. At various points alono- the

river sufficient alluvial deposits have accumulated to make farming not onlv possible but

lucrative. North of the Tobique, and along the valley of the Mamozekel, excellent clay

loam overlies the rolling Silurian rocks and will doubtless prove a profitable field for the

agriculturist. The timber is very diversified in character, presenting a mixture of hard

wood with coniferous trees
;
among the former are maple, beech and elm, as well as the

semi-hardwood, birch. The coniferous trees are represented by white and red pine,

spruce and balsam. The writer, familiar with northern Ontario, was impressed by the

profusion of yellow birch and the total absence of the Banksian or pitch pine. Practi

cally all the pine has long since been harvested from the area, but much excellent spruce,

yellow birch, elm, maple and beech still remain. Forest fires, particularly the so-called

Tobique fire of about forty years ago, have devastated large sections of the area

examined.

27 -81
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Geology.—The geology of the region is very interesting, but somewhat difficult, as

is shown by the diversity of opinion expressed by different authors. The present writer

hesitates to express an opinion as, in his judgment, the question rests with the micro-

scope for its solution. Pending the examination of rock sections, it may be stated that

the following series of rocks are found within the narrow area examined.

I.—Various Archaean crystalline schists and eruptive granites. These rocks are

exposed on the Serpentine river near the mouth of Boover brook and in the region to

the southeast.

II.—Fine fissile slates with graphitic markings and possibly the remains of organ-

isms. These rocks are probably referable to the Cambrian and are best exposed on the

Serpentine to the north of the Archaean region and in the upper part of the valley of

Four Mile brook (Serpentine).

III.—Hard slates and sand rocks, bent into abrupt anticlines and synclines, in

places showing strong induced schistosity and in others presenting a much less altered

aspect. This series is wide spread, particularly to the north of the Tobique and has

been referred to Silurian age.

IV.—A well marked and persistent, if narrow, bed of conglomerate. The best

exposures are seen on the right hand branch of the Tobique, just above the mouth of

Jummet brook. It seems to overlie the Silurian slates and sandstones and is to be

observed on the crests of the anticlines farther down the river. This rock can be traced

from a considerable distance west of these outcrops clear across to the Serpentine and

some way up the valley of Four Mile brook on that stream.

V.—Volcanic breccia ? It is a significant fact that this conglomerate is, in almost

every instance, overlaid by a red spotted rock with an apparent clastic origin
;
awaiting

the examination of sections it is best described as above, with a query.

VI.—Slates and hard sandstones. This series of rocks follows that last mentioned

and is best exposed on the right hand branch of the Tobique to the southward of the

breccia. Hand specimens of these rocks are not to be distinguished from the Silurian

series, but many fossils are to be found, which are apparently of Devonian age. The

fossils are mostly minute and badly preserved but they exactly resemble specimens from

the hard Devonian series of England. Despite careful search no fossils were found in

the slates and sandstones to the north of the vicinity of tlte conglomerate and breccia. This

statement does not mean to the north of Jummet brook, for, as above mentioned,

occasional indications of conglomerate were seen almost to the mouth of the right hand

branch. As long as any trace of conglomerate was visible occasional fossils were

found, but beyond the conglomerate the slates and sandstones are invariably barren.

These facts seem to point to a solution of the Devono-Silurian problem.

VII.—Basic eruptives. A belt of rocks of this type crosses the Tobique just above

Blue mountain and continues with remarkable persistence, a short distance to the south

of the river, to the summit of Falls mountain on the right hand branch. Bocks of a

similar kind also occur to the southward across a great valley in which Bald peak forms

a conspicuous centre.
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Basic eruptives of a more decomposed and amygdaloidal character are seen on the

great hills a few miles to the south and west of the mouth of Xeary brook on the right-

hand branch. This rock also forms the massive hills at the headwaters of Four Mile

and Boover brooks on the Serpentine.

VIII—Acid Eruptives—A reddish rhyolite is very characteristic ; it forms the

whole mass of the Blue mountains and caps many of the hills to east and south of Bald

peak. This latter hill is probably of the same nature, but hand specimens show a much

darker aspect. These rocks are post-Silurian, possibly post-Devonian in age.

IX.—Pyro-clastic breccia—The whole mass of the Serpentine range is composed of

a mottled gray and white rock of clastic origin (?) The brecciated character has been

rendered obscure by metamorphism ; awaiting microscopic examination, it seems to be a

much altered ash rock with brecciated fragments. The same rock occurs at other places

and its associations would point to post-Silurian age. Hand specimens almost exactly

resemble some of the ash rocks referred to Huronian age by Ontario geologists.

X —Agglomerate—Xear the mouth of Irving brook on the main Tobique, and at

one point on the lower part of the right hand branch a peculiar rock is encountered ; it

seems to consist of a basic amygdaloidal eruptive containing rounded fragments of a very

similar rock. No conclusions have yet been reached as to the relationships of thi-

example.

It will be seen that an extremely complicated and interesting series of rocks is

presented in this region. With one month in the field, and without microscopic sections,

the writer has, perhaps, ventured too far in the above notes.

Economic Geology.—The Archaean areas of the Serpentine contain many seams of

quartz, but those examined did not look promising. More or less authentic accounts of

gold are current among the settlers, and one attempt at mining ended in failure. The

only other observations, at all pointing to metallic deposits, were the highly ferruginous

character of some of the slates to the eastwai'd of the right hand branch, and a single

example of jasper conglomerate in the float near Xeary brook.

"Work in Charlotte County, X.B.

Mr. Robt. A. A. Johnston.

The early part of the year was occupied in plotting the field-notes of previous years

and in assembling information regarding occurrences of meteorites in Canada. Three

new meteorites have been reported since the beginning of the present year. Information

regarding the finding of these specimens is still incomplete, but it is hoped that this will

soon be forthcoming. In other respects, substantial progress has been "made with this

report.

On the 21st of June, I left Ottawa to resume work in Charlotte county, New
Brunswick. A few days were spent in examining a number of localities in the

neighbourhood of- St. Stephen, about which additional information seemed desirable.
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Following this, a survey was made, by means of a Rochon micrometer telescope, of the

road from St. Stephen to Brockway, thence by way of Pomeroy Bridge to Little Lake

Settlement, and from Pomeroy bridge to the village of St. George. This work was

supplemented, as opportunity offered, by examination of various rock outcrops along or

near the route travelled. The remainder of the season was employed in investigating

the geological and topographical features of the country lying between the Magagua-

davic river and the eastern boundry of Charlotte county. This included the measure-

ment of a number of roads, portages and streams, as well as lakes, that had not been

previously mapped. In this work I was assisted by Messrs. G. P. O. Fenwick, B. A.,

and F. E. Bronson. I returned to Ottawa on the 16th of September.

Geological Work in the_Northwestern Parts of Nova Scotia.

Mr. Hugh Fletcher.

Mr. Fletcher spent the winter of 1904-05 in the usual work of the office, assisted by

Mr. J. A. Robert and A. T. McKinnon.

He left Ottawa on June 7 to continue surveys in Nova Scotia and remained there

until January 25, 1906. In the fieldwork he was again assisted during August,

September and October by Mr. McKinnon ; for three months by Mr. Harold F. Tufte,

of Wolfville, and for two months by Mr. James McG. Cruikshanks, who has been with

Mr. Faribault for eighteen years, and whose skill and energy were utilized to define the

folds of the complicated rocks which underlie the Horton series south of Kentville and

"Wolfville. With him also from September 18 to the close of the season was Mr. N. D.

Daru, of Surat, India.

Mr. McKinnon was engaged in a survey of southern Kings and Annapolis and of

northern Lunenburg, a district lying north of the old Dalhousie road, bounded on the

east and north by New Ross and Lake George, and on the west by the Halifax and

Southwestern railway. Within this district lie large barrens, and the woodlands are

intersected by the tote-roads of the Davidson Lumber Company. The eastern part was

fully surveyed, while to the westward all available roads connecting large lakes and

streams with the main roads were chained. Gray granite is the prevailing rock, but

along the southern boundary ' whin ' debris appears and ' whin ' is perhaps in place at

Lake Torment.

In June, Mr. Fletcher made examinations to define more clearly certain geological

boundai-ies on Map-sheets 59 to 62 of Cumberland county, which have been coloured

and will be ready for distribution in a few days.

Further surveys were next made along the Kennetcook river to complete Sheets

64, 65, 73 and 74, winch are now in the hands of the printer, so that the results of these

surveys need not here be \dverted to. A white quartzose sandstone from Northfield, near

Mr. Jacob Hennigar s, was examined by Mr. Charles Fergie and proved suitable for the

manufacture of fire bricks. The strong salt springs and the limestone quarries of the

neighborhood have been already mentioned. The manganese mines of Tennycape were
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worked last year by Mr. Mortimer Parsons on a lease of ten per cent royalty. The

lump ore brings about $100 per ton, while for the finer material it is hard to find a sale.

In the neighborhood of Kennetcook Corner and on the Noel road many blocks of pyro-

lusite lie apparently near the contact of the Carboniferous limestone and Horton rocks,

but their source has not yet been uncovered.

Large shipments of gypsum were exported last summer from Wentworth, Walton

and other quarries. Samples of limestone from the quarries at Walton and Tennycape

were collected by Mr. William Stephens and Mr. Parsons and sent to Dr. Hoffmann .

for analysis. Quarries of rough sandstone for building have been opened recently at

Doddridge and other places on the Midland railway.

Some time was spent in defining more precisely the boundaries of the various

geological formations to the westward of Three-mile Plains for Sheets 84, 85, 98 and

103 of Kings and Annapolis counties. These formations comprise Granite, Cambrian,

Cambro-Silurian, Silurian, Devonian, Carboniferous Conglomerate and Carboniferous

Limestone, described in the Summary Report for 1901, pages 209 to 214, and illustrat-

ed by a map. Most of the details of this work, which is still incomplete, are of little

immediate interest but will be incorporated with the map. The investigation of the

structure of the Horton beds and their relation to the underlying Silurian rocks and to

overlying Carboniferous, is of more interest because these Devonian rocks are again be-

ing mistaken for coal measures as they were in 1842 : conclusions respecting their

geological age being again founded on their organic contents. For the reincarnation of

this error of more than sixty years ago there seems to be no reasonable justification.

In some of these investigations Mr. Fletcher was aided in September and October

by Dr. R. W. Ells and Mr. E. R. Faribault, whose intimate knowledge of the rock

formations was of great value in their correlation ; he accompanied Dr. Ells to Lepreau

and other places in New Brunswick, and at Canterbury and Benton they were fortun-

ate in having the co-operation of Professor L. W. Bailey of the University of New
Brunswick who pointed out many features of interest in the structure of the rocks.

The so-called iron mines of Lepreau are on small, irregular, unimportant veins

of magnetite in gneissic rocks which have been intermittently exploited for many years.

During the last two or three years, under the guidance of a magnetometer, several ver-

tical and slanting boreholes have been drilled to a depth of from 200 to nearly 1,000

feet in an endeavor to lo ;ate larger veins of iron ore.

On Sept. 28 in company with Dr. Ells another collection was made of the Fenestella

of Messenger brook which was sent to Dr. Rudolf Ruedemann, assistant palaeontologist

of the State of New York, who was greatly interested in the mode of preservation of

these fossils. There are, he reports, impressions which look like a Dictyonenia at first

glance, but these are connected by transitional states of preservation with distinct

Fetiestellce, preserved in relief casts. On closer examination also the completely flatten-

ed specimens, looking so much like Dictyonema, show features that betray this fenestel-

loid character, as he thinks. They show regular rows of pores, the dissepiments are

much thicker than in Dictyonema}, as a rule, and so constructed that the lumina of the

meshes are oval in form ; while in Dictyonema they are always rectangular. Besides
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the meshes are more regular than in any Dictyonema known to him. Some of the

lamellibranchs and brachiopods have been reduced to a like black film. Dr. Ruede-

mann has become a little suspicious by this interesting occurrence as to the graptolite

nature of the mineral of Dictyonema webesteri which always occurs in similar glazed or

much compressed shale and also is reported as differing from other Dictyonema> by its

very regular meshes.

Dr. Ruedeman had previously also made a careful comparison of many specimens of

Dictyonema tvebsteri with authentical material of D. retiforme, from the Niagaran shale

in New York, which fails to show any difference sufficient for specific distinction, and

h.3 had, therefore, come to the conclusion that D. websteri is identical with D. retiforme.

Among the fawn-coloured shales underlying the Silurian rocks of Canaan Dictyo-

nema has been found in nearly all the brooks, from Harding (Angus) brook below

Gaspereau village to Sharpe brook south of Cambridge station. In Duncanson brook

thir fossil was collected last summer by Mr. N. D. Daru who also obtained from Elder-

kinbrook, and other streams in the neighborhood of Kentville and Highbury, smooth

and corrugated burrows or trails of annelids of considerable size. In Harding brook, as

already stated, Dictyonema is associated with a form like Bryograptus ; near Highbury,

with a Phyllograptus ? discovered by Messrs. Cruickshank and Tufts ; and west of the

Deep Hollow road near Port Williams, with encrinites. The Dictyonema of Sharpe

brook was found in abundance above a twenty-feet fall, in several contiguous layers of

reddish and gray somewhat sandy shale.

After October 11, some weeks were spent in the neighborhood of Torbrook mines,

where work is being vigorously prosecuted by the Londonderry Company, to trace the

various bands of diorite and granite and belts of slate and quartzite. This work seems

to prove that the rocks lie in several synclines, one of which is crossed in the mine

workings, about ninety feet from the Leckie ore-bed, by a tunnel driven south from No.

3 level about 200 feet from the surface near the Woodbury shaft ; but ore has not yet

bsen found on the south side of the basin. Down the Woodbury shaft the ore was

followed to a vertical depth of about 314 feet ; in the main shaft, to "265 feet, and at

the Seary shaft to 210 feet, giving a westerly pitch of about 10° to the bottom of the

ore-basin. At 162 feet from the ore-bed in the above mentioned tunnel from No. 3

level west, a borehole was drilled 316 feet at an angle of 77°, or at right-angles to the

ore in the shaft, and from the same point another hole was drilled 67° for 136 feet, but

neither of them cut the ore. Two holes were also bored on No. 5 level, about 310 feet

from the surface : No. 1, horizontally or at right-angles to the ore-bed for 192 feet into

strata underlying the Leckie bed, and No. 2, in the east end of No. 5 level, for 96 feet

running easterly at an angle of 45
3

. The Nova Scotia Steel Company also expended

considerable money last winter in making borings.

In addition to the ore obtained at the Leckie mines, several car-loads were mined

in the Bloomington district and shipped at Nictaux station by the Londonderry com-

pany, which, having taken an eight months' option of the properties held by Messrs.

Brookfield and Corbitt, has put down two new exploratory shafts on the shell ore-bed.

One of these is about a mile west of the Woodbury shaft, on the farm of Melbourne

Hoffman, and the other about one mile and three-quarters west of the Woodbury shaft,
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at Fletcher Wheelocks. From the bottom of both tunnels were driven to the Leckie

bed. A line of railway was also surveyed from the Leckie mines to the new shaft-.

At the Hoffman shaft, which is 14 by 7 feet and 163 feet deep, a power-house, a

lodging house and other buildings have' been built. A 60 horse-power return tubular

boiler, a hoisting engine and air-compressor have been installed, also a Knowles vertical

pump.

. The Fletcher Wheelock shaft is of the same size and the equipment about the same

as at the Hoffman shaft. After following the ore dipping 77° for 64 feet, it flattened to 54°

for about 15 feet, then to 34° for 16 feet, the ore thickening to about 12 feet. Tbe rocks

then dip 75° southward as before, but at about 21 feet below the bend the ore pinched

out, and at 7 feet farther in the rock the dip changed to the northward at an angle of

75° to 80°. The shaft was continued to a depth of 1 70 feet, the last 54 feet in rock

upon the line of the 75° southward pitch. Both shafts were sunk by Messrs. Patterson

and Hyde of Pittsburg, who had previously put down the Allan shafts near Stellarton.

To Messrs. Hyde, Parsons and Weir, Mr. Fletcher is indebted for most of the above

information and for other kindness.

By request of Mr. A. Johnston, M.P., two visits were made to the Sydney coal field,

to inspect explorations carried on by the Dominion Coal Company and others, in search

of -the Mullins seam, in the neighborhood of Lynk (Hayes) lake and Southwest brook,

at the head of Lingan basin. On his second visit, about the middle of January, 1906,

Mr. Fletcher accompanied Mr. Patrick Neville, under whose charge these explorations

had been made during the preceding summer. The first plan suggested by the engi-

neers of the Dominion Coal Company, to bore with a calyx drill so as to cut all the coals

from the Clarke seam downward, had not been carried out ; but several pits and bore-

holes had been put down near Lynk lake, and a coal seam found on the south side of

the lake, which was assumed to be that bored by Burrows near the outlet and subse-

quently exposed in a shaft nearby, and also to represent, although not actually traced,

a seam opened on the southwest brook at or near the horizon of the Martin seam, with

which it might thus be identical.

Since the question of the extension of the Mullins seam in this direction has not

yet been solved, it is perhaps desirable that borings like those made near Springhill

should be undertaken to trace the outcrop from the borehole south of Lynk lake and

determine whether that coal runs to the neighbourhood of the Martin seam on South-

west brook, as supposed by Mr. Neville ; to trace a coal seam or some well defined rock

band from the Routledge pits near the west end of Lynk lake westward or southward

around the basin : and also to follow the Tracy seam from Broughton colliery northward

towards the fork of the Cowboy and Macpherson roads, to Grand lake and Sydney har-

bour. It seems possible that a small fault follows the anticline between the Glace Bay

and Lingan coal basins, the delineation of which with reference to the submarine work-

ings of Dominion No. 1 colliery seems to warrant the expenditure necessary
;
and in any

case it is important to determine the position and nature of the anticline which must

affect the submarine workings of that and other collieries. The surface does not seem

to be deep, clay-shales and other rocks being found at no great depth, consequently these

explorations should not cost much in comparison with the advantage of having once for

all defined the structure of this part of the coalfield.
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Boring was continued by the Standard Coal Company in Cumberland county and

the same tools and derrick with which the borehole was put down at Pettigrew were

used for a second hole on the shore of Fullerton lake about 275 yards south of the saw-

mill at Newville station. Drilling was begun in a mixture of red clay or mud and very

fine sand of the consistency of slime, resting at 87 feet upon bedrock covered by great

blocks among which the casing collapsed at 75 feet. This hole was accordingly aban-

doned and the drill moved to higher land a short distance northeast of Newville' station

where a hole was begun which has now reached a depth of about 900 feet and is still in

conglomerate. At 808 feet the bit was lost by a break in a welding and drilling had to

be suspended until fishing-tools were obtained from Pennsylvania by which it was

recovered.

The Rear brook borehole was carried to a depth of nearly 3,100 feet without, how.

ever, reaching the bottom of the conglomerate which includes layers of reddish or purplish

argillaceous shale and sandstone. Much of the debris resembles Millstone grit but is

apparently derived from a conglomerate like that of New Glasgow bridge in which there

are many large pebbles of this rock.

Mr. Isaac McNaughton's borehole north of Trenton was continued to a depth of

about 700 feet in strata similar to those found higher.

Gold Fields op Nova Scotia.

Mr. E. Rodolphe Faribault.

Mr. Faribault was engaged in office work at Ottawa from October 6, 1904, until

June 20, 1905, when he left for field work in Nova Scotia and returned to Ottawa on

October 14, 1905.

The greater part of the time passed in the office was spent in plotting surveys, made

the previous summer by him, and in revising the plotting of surveys, made by his assist-

ants, of the gold mining districts of Leipsigate, Malaga and Brookfield and the country

surrounding them, in the counties of Lunenburg and Queens, as detailed* in the Summary

Report for 1904, pages 320 to 332.

Special plans of the gold mining districts of Leipsigate, Malaga, Brookfield and Clam

Harbour were also compiled on the scale of 250 feet to one inch, and these plans with

that of Miller lake surveyed in 1903, are now completed and only require to be traced

for publication.

The large scale plan of the gold mining district of Harrigan Cove, surveyed in 1901

and reported on in the Summary Report for that year, page 416 to 419, is now being

engraved.

Good progress was especially made this year in the compilation of the one-mile to

an inch map from the surveys executed for several years past in the counties of Halifax,

Hants and Lunenburg. The greater part of this compilation was made by Major F.
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O'Farrell, who joined this department on October 24, 1904, and has since then been

continuously engaged in carrying out this work, which has been so long in arrears.

The area compiled extends along the Atlantic shore from the head of St. Margaret bay

to Mahone bay, and as far north in the interior as Mount Uniacke, Newport and

Windsor, and includes all the rivers flowing south into St. Margaret bay and Mahone

bay, and the Ponhook lake and St. Crois river flowing north into Minas basin. This

region is covered by the map sheets of Windsor, Ponhook lake, St. Margaret bay. Aspo-

togan and Mahone bay, each measuring 18 inches long by 12 inches wide. It is

estimated that with the assistance now received in a little over one year the office work

will have caught up to the field work.

Much of Mr. Faribault's time was taken up in correspondence, especially in answer-

ing letters from persons seeking information and advice on the gold fields of Nova Scotia,

which are attracting much attention at the present time in connexion with deeper

mining.

Advice and reports have also been given, by special request, to the Government of

Nova Scotia regarding the advisability of extending government assistance to certain

companies in the sinking of deep shafts in certain gold mining districts, for which the

provincial legislature passed an Act at its session of 1903, offering to bear half the

expense of the actual sinking from the surface to a vertical depth not exceeding 2,000

feet.

On the field work accomplished in the Nova Scotian gold fields during the summer

of 1905, Mr. Faribault reports as follows :

—

In accordance with your instructions, I left Ottawa with Major O'Farrell on June

20, 1905, for Elmsdale, Nova Scotia, where I was joined by my field assistants, Messrs.

J. McG. Cruickshank and A. Cameron, who have now been with me for nineteen and

eighteen years respectively. Major O'Farrell continued under my supervision the com-

pilation of the manuscript map, while my other two assistants were engaged in field

work the whole season, until the end of October.

The greater part of my time was devoted to the revising of the geological structure

of the gold-bearing rocks to the east and north of Halifax, included in the map sheets

of Lawrencetown, Musquodoboit harbour, Gays river, Renfrew and Windsor, as well as

the northern part of the Waverly sheet, in order to complete and have them ready for

publication. The surveys of that region were made several years ago, but owing to

pressure of office work were compiled only recently. In this work I was ably assisted

the whole season by Mr. Cruickshank and the latter part of the season by Mr. Cameron,

both of whom were entrusted with the revision of the topography in order to bring it

up to date. The surveys were plotted and transferred immediately to the manuscript

map from week to week as the work progressed, and this method proved very satisfac-

tory for working out the structure with more accuracy and detail.

This region is for the most part underlaid by the slates and quartzites of the gold-

bearing rocks. Towards the east and west these rocks are replaced by granite, which

also forms a small isolated patch to the southwest of Wellington station. The gypsum

and limestone of the Lower Carboniferous are predominant about Windsor and Newport,
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where gypsum quarries are extensively worked, and they form irregular basins along the

valleys of the Shubenaeadie, Nine Mile, Gay and Musquodoboit rivers, where quarries

of limestone, gypsum and selenite have also been worked on a small scale, and deposits

of bog iron ore have been prospected recently.

In the gold bearing area examined are included the gold mining districts of Lake

Catcha, Lawrencetown, Oldham, Renfrew, Mount Uniacke, and South Uniacke, detail-

ed plans of which have been published on a large scale ; also those of Cow Bay, Rawdon,
East Rawdon, Ardoise, Meander River and the celebrated antimony-goldmines of Wesi

Gore. Most of these were at one time or another the centres of important mining oper-

ations, but with the exception of West Gore, Oldham and Mount Uniacke which are

still producing, they are now for the most part inactive.

Since my return to the office, the Lawrencetown, Musquodoboit Harbour and Gay
River map-sheets were completed and they are now being published ; while those of

Elmsdale, Windsor and Ponhook will be ready for publication in the spring, before field

work is resumed. It is intended, next summer, to push vigorously the revision of the

Waverley, Halifax, Prospect, Ashpotogan and St. Margaret Bay sheets, in order to have

them completed by the end of the year.

Progress was also made in the general survey of the western counties, by Mr.

Cameron during the first three months of the season. He completed the odometer sur.

vey of all the roads in Queen's county and began those in the sontheastern part of

Annapolis county. He also surveyed the headwaters of Lahave river, as far north as

the old Dalhousie road and west to the line of the Halifax and Southwestern railway.

The Nova Scotia government engaged last summer Mr. T. A. Rickard, mining

engineer, to report on the gold fields of the province and the possibility of developing

them successfully on a larger scale and to greater depth. At the request of the pro-

vincial government and with the authorization of Dr. Bell, I spent three weeks in

August, with Mr. Rickard, nuking a general examination of the most important gold

mining districts. The following districts were visited : Montague, Waverley, Oldham,

Renfrew, Mount Uniacke, Caribou, Dufferin, Harrigan Cove, Goldenville, Cochran

Hill, Country Harbour, Isaac's Harbour. Seal Harbour, Forest Hill, West Goi*e, Leipsi-

gate and Brookfield. Valuable information and data have thus been collected and

many interesting photographs taken which will be useful in bringing up to date my
final report, now in preparation, on the gold fields of the province.



SUMMARY REPORT

SESSIONAL PAPER No. 26

125

Chemistry and Mineralogy.

Br. G. C. Hoffmann.

In reporting on the work done in these branches of the Survey's operations, Dr.

Hoffmann says :

—

" The work carried out in the chemical laboratory has been upon the usual lines,

that is to say, it has been almost exclusively confined to the examination and analysis of

such ores and minerals, etc., etc., as were deemed likely to prove of economic value and

importance. Briefly summarized it embraced :

" 1 . Analyses of different varities of fossil fuel from various parts of the Dominion,

namely of—Lignite, from a deposit in Tp. 63, on or near Towtinow river, some eighteen

miles south-southwest of Athabaska landing, Alberta. Lignitic coal from tunnel on

the Jackson seam on Quilchena creek, five miles from its entry into Nicola lake, Yale

district, B.C. Coal from a five-foot seam at the head of Snow creek, between Panther

and Red Deer rivers, Alberta, from a seam on the east fork of Pine river south, also

from a seam on CaSon creek, Pine river south, and from a seam on Coal brook, Pine

river south, Cariboo district, B.C. ; from outcrops near the junction of the Coldwater

and Nicola rivers, Yale district, B.C. ; anthracite coal from the Costigan seam and

underlying seams, Panther river, Alberta, and from Sheep creek, Alberta ; semi-anthra-

cite from the same Costigan seam, and from the lower seam on Goat river, Telqua river,

Bulkley river, Cassiar district, B.C.

2. Analyses, more or less complete, of several varieties of iron ore, namely, of mag-

netite, from the property of W. R. Neily, close to the Leckie mine, Torbrook mines,

Annapolis county, N.S. ; from a point three miles west of Clarendon station, parish of

Clarendon, Charlotte county, N.B. ; from a point on the Riviere des Quinze (Ottawa

river), Pontiac county, Que. : from the northwest branch of the Gatineau river, Que. :

from the vicinity of Lake Temagami, Nipissing district, Ont. Hematite, from the pro-

perty of John F. Yeats, on lot 6, range 1, Durham township, Missisquoi county, Que.

;

and from the property of Le»'i J. Blake, Pinnacle mountain, Missisquoi county, Qife.

Clay iron-stone, from sections six and seven, of township 10, range xxi, west of the

fourth initial meridian, Alberta.

3. Analyses, partial, of copper ore from a shaft sunk in the Triassic trap at Well-

port, Digby county, N.S. ; La Tete, Charlotte county, N.B. ; Orford township, Sher-

brooke county, Que. ; the north-half of lot 3, concession iv, Kent township, Nipissing

district, Ont.
;
mining location No. 2961, range 455, northeast of Schreiber, Thunder

Bay district, Ont ; and from the Europa claim No. 14, Britannia mountain, Howe
sound, B.C.

4. Analyses, more or less complete, of limestones and dolomites (being a continua-

tion of the series of analyses of such stones already carried out in connexion with an
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inquiry into their individual merits for structural purposes, for the manufacture of lime,

or of hydraulic cement, or for metallurgical purposes, (fee.), including limestone from

three miles east of Brookfield, Colchester county, N.S. ; from Dewars Hill, west side of

Pugwash harbour, Cumberland county, N.S. ; from near Lake Mercier, Labelle county,

Que. ; from the quarry of Mr. Beaulieu, on Little Mascouche road, Ste. Anne des

Plaines parish, Terrebonne county, Que. ; from lot 5, and range iv, Grenville township,

Argenteuil county, Que, ; from Rudd's quarry, Barriefield, Pittsburgh township, Fron-

tenac county, Ont. ; and from Peterborough township, Peterborough county, Ont.

Dolomite, from lots 1 and 4, range v, Wentworth township, Argenteuil county, Que.

and from near Lake Mercier, Labelle county, Que.

5. The examination, in many instances accompanied by a more or less complete

analysis, of samples of clay, from numerous localities, in regard to their suitability for

the manufacture of bricks, tiles, sewer-pipes, terra-cotta, stone-ware, (fee., the localities

including the vicinity of Baddeck, Victoria county, N.S. ; material from the farm of

Angus McLean, French Vale, Cape Breton county, N.S.
;
clays from Cumberland

county, N.S. ; from a boring two miles east of 'The Brook ' village, Clarence township,

Russell county, Ont. ; from a boring, lot 10, concession iii, Sarawak township, Grev

county, Ont, ; from an extensive deposit on section 28, township xii, range xxiv,

west of the second initial meredian, Saskatchewan ; from the homestead of Mr. A. M.

Kav, on the northeast quarter of section 34, township xxxii, range 1, west of the

fifth initial meridian, Alberta ; from a bed on the north-half of section 11, township

xxix, range xxiii, west of the fourth initial meridian, Alberta ; from Kildonan,

near Winnipeg; from the west half of section 19, township vii, range iii, west of the

fifth initial meridian, Alberta ; from Prairie creek, Clearwater river, Alberta ; and from

the mountain three miles east of Enderby, Yale district, B.C.

6. Analyses of natural waters carried out with the object of ascertaining the suit-

ability of the same for domestic or manufacturing purposes, or probable value as a

remedial agent, from, respectively, a boring at Rear brook, East River, Pictou county,

N.S. ; from the mine of the Souris Coal Mining Company, Souris district, Saskatche-

wan ; from a spring near Bakers or Carrington lake, on the east side of Moose moun-

tain, Saskatchewan ; from wells at Whitewood and Ingram, Saskatchewan ; from a well

on the property of Mr. Archibald, on section 30, township liii, rauge xxiii, west of

the fourth initial meridian, Alberta ; and from a spring on the bank of Shuswap

river, about eight miles north of Enderby, Yale district, B.C.

7. Miscellaneous examinations. These include the examination, accompanied in

most instances by a partial analysis, of specimens of :—Argillaceous shale, bitumen,

bituminous shale, bog iron-ore, carbonaceous shale, deposits from springs, ferruginous

shale, graphite, graphitic-schist, iron-ochre, manganese ore, marl, molybdenite, pyro-

phvllite, pyroschist, silt and talc-schist.

A very careful examination has also been made of a sample of the sand in the

final washing of the material obtained in dredging for gold in the Fraser river, two

miles below Lillooet. This sand, it was found, contained, in addition to flattened

grains of native gold, scales of native platinum, and grains of iridosmine, also some small

grains of a native iron-nickel alloy, to which the name ' souesite ' has since been given
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by the writer, having, in the pure condition, the following composition :—Nickel 76*48,

iron 22-30, copper 1-22=100-00. Should this material be obtainable in any quantity,

it would, it need scarcely be said, be valuable as a source of nickel.

During the period covered by this report, 628 mineral specimens were received

for identification or for the purpose of eliciting information in regard to their economic

value. Very many of these were brought by visitors, and the information sought in

regard to them was not infrequently communicated to them at the time of calling. In

other instances—those where a more than mere cursory examination was called for, or

when a partial or even complete analysis was deemed desirable—the results were, as

in the case of those specimens which had been sent from a distance, communicated by

mail. The correspondence in this connexion called for the personal writing of 327

letters, many of which constituted lengthy reports ; whilst the number of letter received;

in the same connexion, amounted to 110.

' The successful carrying out of the work above outlined, is, I have much pleasure

in acknowledging, in no small measure flue to the assiduity and zeal displayed by

assistant chemist and mineralogist, F. G. Wait, who has at all times manifested great

interest in the work of the laboratory.

'The additions to the mineralogical and lithological section of the Museum during

the past year, embraced :

—

A.—Duplicates of Specimens which were sent to the Laboratory Jor Examination.

Clay, from a deposit on section 28, township xii, range xxiv, west of the second

inital meridian Saskatchewan.

Clay iron-stone, from sections 6 and 17, township x, range xxi, west of the fourth

initial meridian, Alberta.

Hematite, from lot 6, range i, Durham township, Missisquoi county, Que.

Molybdenite, in foliated masses, distributed through a gangue composed of quartz,

feldspar, and a little hornblende, from lot 6, range xii, Eardley township, Wright

county, Que.

Molybdenite, fine-granular massive, in a matrix of quartz, from one of the Tamaric

group of claims on Gnawed mountain, Yale district, B.C.

Talc, from lot 683, in No. 2 Craig's Road Range, Ireland township, Megantic

county, Que.

B.— Collected by Members of the Staff engaged in Field-rmrk in connexion with the

Survey.

Barlow, Dr. A. E. :—

Twenty specimens, consisting of smaltite, niccolite, and silver-bearing ores, from

various mines and prospects in the cobalt-nickel-silver mining area, Coleman

township, Nipissing district, Ont.

Ingall, E. D., all from Coleman township, Nipissing district, Ont. :

—

(a.) A specimen of disseminated native bismuth from the Timiskaming and Hudson
Bay Mining Company's mine, on lot 7, concession 5.
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(b.) A specimen of erythrite from the Savage mine, near the southern end of Carl

lake.

(c.) A specimen of a leafy form of native silver in the matrix, from the Trethewey

mine, location J. B. Y.

Johnston, R. A. A. :

—

Two specimens of an incrustation of radiating fibrous malachite from the Seattle

claim, Iron mountain, Yale district, B.C.

Low, A. P. :—

Crystals of pyroxene found, as a secondary mineral, in a soft, light green weather-

ing, green chloritic-schist resulting from the alteration of diabase occurring on

Chibougamau river, six miles below the junction of Brock river, in the northern

part of Quebec.

McConnell, R. G., B.A. :—

(a.) A nugget of native copper from Burwash creek, Kluane river, a stream flowing

out of the northern end of Lake Kluane, Yukon Territory.

(b.) Pellets of native silver from the same locality as the preceding.

Parks, Professor W. A. :

—

All from Coleman township, Nipissing district, Ont.

(a.) Six specimens of native silver, eleven specimens of niccolite with native silver,

and three specimens of smaltite, from the La Rose mine.

(b.) Fifteen specimens of smaltite, nine specimens of smaltite with erythrite, two

specimens of native silver, three specimens of smaltite with native silver and

two specimens of niccolite with native silver, from the Ferland and Chambers

mine.

(c.) One specimen of smaltite with native silver from the McKinley and Darragh

mine.

Poole, R. S., M A. :—

The following specimens from Vancouver island : A specimen of coal coked by

andesite, Brown river, Comox ; a specimen of coal coked by andesite, Cumber-

land ; a specimen of lower shale, near contact, Xanaimo river ; an association of

coal and andesite from outlet of Comox lake ; a specimen of floor rock, trap,

and shale with attached coal ; two nodules of coal from lower seam near Protec-

tion island shaft.

Willimott, C. W. :—

A crystal group of nephelite from lot 25, concession 14, Dungannon township,

Hastings county, Ont.

(C.—By presentation.

)

Belanger, Joseph :

—

A specimen of auriferous quartz from a vein about three miles north—northeast of

Michipicoten Mission, north shore of Lake Superior, Thunder Bay district, Ont.
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Boisvert, Alex., per Dr. H. M. Ami, (Survey) :

—

A sample of shell marl from a deposit covering fifteen acres and having an average

thickness of three feet— in part on lot 2 and in part on lot 3, of range vii

Bouchette township, Wright county, Que.

Charest, A. :

—

Concretionary nodules found on the shore of a small unnamed lake a few miles

northeast of Lake Kiemawist, Abitibi district, Que.

Plant, James E., of Charlottetown, Prince Edward Island :

—

A fragment of a massive, radiating, fibrous limonite from Grindston eisland, one

of the Magdalen group, Gulf of St. Lawrence.

Latchford, Hon. Frank R. :

—

(a) A specimen of erythrite, a specimen of an intimate mixture of smaltite and
cobaltite with a little native silver and a specimen of smaltite with some cobaltite

from the vicinity of Cobalt, Ont.

(b) Model of the Proton meteorite, found near Proton station, Grey countv, Ont.

Morrison, Thos., of Bancroft, Ont. :

—

A specimen of sodalite with hydronephelite, from lot 25, concession 14, Dungannon
township, Hastings county, Ont.

Morrison, William :

—

Two samples of clay, one from a bed on lot 10, and the other from a bed which is

partly on lot 10 and partly on lot 11, of concession 3, Sarawak township, Grey
county, Ont.

Nattress, Rev. Thomas, per Dr. J. F. Whiteaves (Survey) :

—

A fragment of a nodule of grayish-white to white, opaque, dull, chert or hornstone,

found in a brownish-gray fossiliferous dolomite met with in cutting a channel in

the bed of the Detroit river at Amherstburg, Maiden township, Essex countv,

Ont.

Soues, F., Gold Commissioner, Clinton, B.C. :

—

(a) A specimen of stibnite from a quartz vein at the southeast end of Chilco lake,

New Westminster district, B.C.

(b) A sample of sand obtained in dredging for gold in the Fraser, near Lillooet,

B.C.

Winning. P. B., per Mr. R. L. Broadbent :

—

Specimens of black spinel, in the matrix, from lot 52, range 2, Bigelow, Labelle

county, Que.

(D.—By Purchase.

)

Through Dr. Robert Bell :—Seven specimens of rich native silver-bearing ores'

from the Trethewey silver cobalt mine, Coleman tp., Nipissing dist., Ont.

26—9
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Through Dr. A. E. Barlow :—Two nuggets of silver from the New Ontario mine,

location J.B.Y., east side of Sasaginaga lake ; and a nodular mass of native silver-

bearing ore, weighing two hundred and fifty-se^en pounds, and containing,

approximately, twenty per cent of native silver, from the La Rose mine, Cobalt,

Ont.

Mr. C. W. Willimott has devoted considerable time to the making up of collections

of minerals and rocks for various Canadian educational institutions. The following is a

list of those to which such collections have been sent :

—

Specimens.
1. Public School, Cornwall, Ont., consisting of 75

2. Summer School of Science, Kensington, P.E.I., consisting of ... 75

3. Public School, Shelburne, Out. 75

4. Winter Street School, St. John, N.B. 75

b. Albert Street School, St. John, N.B. u 75

6. County Academy, Port Hood, Inverness county, N.S. n 100

7. Graded School, Norton, N.B. 75

8. High School, Forest, Ont. i 75
9. Public School, East Toronto, Ont. » 75

10. High School, Gravenhurst, Ont. 100

11. Public School Board, Dunnville, Ont. 100

12. High School, Kincardine, Ont. » 100

13. Superior School, North Head, Grand Mauan, N.B. m 100

14. Sapperton School, Sapperton, B.C. > 75

15. High School, Thorold, Ont. .. 100

16. Academy, Inverness, Que. > 100

17. High School, Simcoe, Ont. n 100

18. Model School, Athens, Ont. 100

19. Public School, Palmerston, Ont. n 75

20. High School, Cornwall, Ont, 100

21. St. Joseph's Academy, St. Hyacinthe, Que. 75

22. High School, Nanaimo, B.C. 100

23. Collegiate Institute, St. Marys, Ont. n 100

24. High School, Athens, Ont. 100

25. Public School, Chatsworth, Ont. 30

26. High School, Glencoe, Ont. t 100

27. St. Bernard College, Sorel, Que. 100

28. Sisters of the Congregation of Notre Dame, Quebec „ 75

29. High School, Niagara-on-the-Lake, Ont. 100

30. High School, Walkerton, Ont. ^ 100

31. Natural History Association, Chatham, N.B. 100

32. High School, Welland, Ont. ,- 100
33. Model School, St. Thomas, Ont. 100

34. Macdonald's Consolidated Schuol, Kingston, N.B. 100

35. Public School, Pointe aux Trembles, Que. 100
36. High School, Sterling, Ont. 100

37. London Historical Society, London, Ont. .. 82

38. High School, East Toronto, Ont. 100

39. St. Jean l'Evangeliste Acadamie, Point St. Charles.Que. » 75

40. High School, Almonte, Ont. n 100

41. St. Vincent de Paul, Brockville, Ont. 75

42. Douglas Avenue School, St. John, N.B. 75

43. Convent Jesus Marie, Beauceville, Que. t . 75
44. Jameson Avenue Collegiate Institute, Toronto, Ont. <• 100

45. Young Men's Christian Assn., Oharlottetown, P.E.I. 1^0
46. Dept. of Mineralogy, University of Toronto, Toronto, Ont. consisting of 5

In addition to which, collections have also been made up and forwarded to the :

—

Specimens.
Canadian Commercial Agent in Paris, France, consisting of 62

Exhibition Branch of the Department of Agriculture, Ottawa, consisting of 12

University of Virginia, Charlotteville, Va., U.S.A., consisting of 6

Making in all a total of 4,097 specimens of minerals thus distributed.

Mr. Willimott also visited a number of mineral localities, during the summer

months, for the purpose of collecting further material for the making up of collections

of the nature of those above referred to. "While so engaged he procured several hundred-
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weight of each of the following :—Calcite ; chrome garnet in the matrix ; diopside; hem-
atite

;
magnesite

;
pyrite

;
pyrrhotite

; and serpentine. Also numerous specimens of lime-

stone, dolomite, and serpentine, suitable for use as a marble. These latter he will cut

and polish and, later on, report upon in regard to their relative merits for decorative

purposes.

Paleontology and Zoolo<.\.

Dr. J. F. Whiteaves.

Dr. Whiteaves reports that the manuscript of the fourth and concluding part of

Paheozoic Fossils, Vol. III., which was commenced last year, has been completed, and
an index to the whole volume has been prepared. This part of the volume consists of

four papers, as follows :

—

(1) ' The Fossils of the Silurian (Upper Silurian) rocks of Keewatin, Manitoba
j

•the northeastern shore of Lake Winnipeg and the lower part of the Saskatchewan
river.'

(2) ' The Canadian species of Plectoceras and Barrandeoceras.

(3)
1 Illustrations of seven species of fossils from the Cambrian, Cambro-Silurian,

Silurian and Devonian rocks of Canada.'

(4) ' Revision of the nomenclature of the fossils of the Guelph formation of Ontario.

One-half of the first of these papers and the whole of the second and fourth were
written in 1905, the third being little more than a reprint of previously published, but
not illustrated, descriptions. The part, as a whole, is to be illustrated with eighteen

full-page plates and eight text figures, the drawings for which are now being reproduced.

As soon as proofs of these reproductions are received, the explanations of the plates can
be written and the letter press sent to the printer.

Two small collections of Cambro-Silurian fossils from Ontario, viz., one from
Kingston Mills and one from Campbellford, and two from the Vancouver Cretaceous

have been examined and reported on. Information about Canadian fossils, or zoological

specimens, has also been, as usual, given or sent to various applicants.

In the department of zoology, small collections of land and fresh water shells, made
in 1905 at various localities in Keewatin, Quebec, Ontario and British Columbia, have
been named for W. Mclnnes, O. O'Sullivan, A. P. Low, Prof. Macoun, and J. M.
Macoun. And, in this connexion, the whole of the recent Canadian Cycladidce in the
Museum of the Survey has been sent, in instalments, to Dr. V. Sterki, of New Phila-

delphia, Ohio, who has made a special study of this difficult group of fresh-water

bivalves. These specimens have been kindly and gratuitously determined by Dr.
Sterki, who recognizes twenty species of Sphoerium and eighteen of Pisidium (or Cor-
neocyclas), or more than double the number that were previously known as occurring

in Canadian waters.

At the request of Dr. H. Kluge, nearly the whole of the recent Bryozoa from the
Atlantic and Pacific coasts of Canada, in the Museum of the Survey, have been sent to

Berlin for further study and comparison.

26—94
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Six short papers on Canadian zoological subjets have been written in 1905, and

published in various scientific journals. Four of these papers are lists of the species

represented in small collections of land and fresh-water shells from Keewatin, Yukon,

and several other widely distant localities. The fifth is an illustrated description of a

new Gornobasis (a fresh-water shell) from Upper Columbia lake, B.C., collected by Mr.

J. B. Tyrrell in 1883 ; and the sixth records the capture of a specimen of the Banded

Pocket-mouse {Perognathus Juscus) in Manitoba. A bibliography of Canadian Zoology

for 1894, exclusive of entomology, has been prepared and has been printed in the Trans-

actions of the Royal Society of Canada for 1905.

During Dr. Bell's absence from Ottawa, for a little over two months last summer,

the duties of Acting Deputy Head and Director were performed by the writer. In

addition to letters written or dictated in that capacity, the writer s official correspond-

ence in 1905 consisted of 194 letters received and 168 written.

The following specimens were received in 1905, either from members of the staff

or from employees of the department :

—

Professor Macoun :

—

A collection of fresh water shells from the St. Lawrence river near Quebec, and of

marine shells and sponges from Cap a FAigle, Charlevoix county, Que.

Fletcher, Hugh :

—

Several specimens of Dictyonema from brooks south and east of Kentville, Kings

county, and from Spinney brook, Annapolis county, N.S.; also some shales with

plant stems from the latter place.

Ells, Dr. R. W.:—
A few fine specimens of marine shells from the Queen Charlotte islands.

McConnell, R. G.:—

Manotis suborbicularis and two other fossils from Canon Burwash creek, Kluane

district, Yukon territory.

Low, A. P.:—

Small collection of fresh-water, shells from northern Quebec.

Ami, Dr. H. M.:—
About 400 fossils from the Trenton limestone at the Montmorency river, P.Q., and

150 from the marine Pleistocene clays at Besserers, Ont. Large collections of

Silurian and Devonian fossils from St. Helens island, Montreal, made for Dr.

Ami by Mr. Edward Ardley.

Lambe, L. M. :

—

Large collections of fossils from the Lower Helderberg rocks at Cap Bon Ami,

N.B.; also a few fossils from rocks of the same age behind Point Fleurant, P.Q.,

and from Black Cape, about three miles east of the Cascapedia river, Que.

A few specimens of fossil fishes from the Lower Devonian rocks at Campbell-

ton, N.B., and a large collection of fossil fishes and plants from the Upper

Devonian rocks near West Maguacha, Scaumenac bay, P.Q. Some recent marine

sponges, a few land shells and a small specimen of Plethodon cinereus from West
Maguacha.



SUMMARY REPORT 133

SESSIONAL PAPER No. 26

Mclnnes, W.:

—

A collection of fresh-water shells from various localities in Keewatin and northern

Ontario.

Macoun, J. M.:

—

Collection of fresh-water shells from southern British Columbia.

Macoun, J. M. (per W. Spreadborough):

—

152 skins of mammals, 249 of birds, sets of eggs of thirteen species of birds and a

collection of land and fresh-water shells, from southern British Columbia.

Dowling, D. B.:—

Twenty-five fossils from quartzites of the Carboniferous and twenty from the

Carboniferous limestones of the Elk Range, Rocky mountains. Two fragments

of spear and arrow head from the Kananaskis river, Alberta.

Keele, Joseph :

—

Nine fossils from the Upper Stewart river, Yukon Territory.

O'Sullivan, O.:—
Two marine sponges from Kettle river, south coast of Hudson bay, and specimens

of twelve species of fresh-water shells from Knee lake, Keewatin.

Poole, H. S.:—

Collection of fossil plants, mollusca and Crustacea, from the Cretaceous rocks at

various localities on Vancouver island, but mostly from Nanaimo and Comox.

Cairnes, D. D.:

—

A large collection of fossil plants, shells, <kc, from the Cretaceous rocks of the Foot-

hills of the Rocky mountains, south of the main line of the C.P.R.

The additions to the palaeontological, zoological, archaeological and ethnological

collections in the Museum during 1905, and from other sources, are as follows.

By presentation :

—

(A .
—Palceo ntology.

)

Springer, Hon. Frank, East Las Vegas, New Mexico :

—

Six fine specimens of fossil crinoids, one from the Devonian rocks of Michigan, and

five from the Lower Carboniferous rocks of Iowa and Indiana.

Grant, Colonel C. C, Hamilton, Ont. :

—

Eight fossils from the Cambro-Silurian drift at Winona, and thirty-four from the

Niagara formation at Hamilton and Grimsby, Ont.

Johnston, W. A, Athens, Ont. :

—

Two good specimens and fourteen fragments of Nanno Kingstonensis, from Kings-

ton Mills, Ont.

Narraway, J. E., Ottawa :

—

Specimen of Tripteroceras xiphias, from the Black River formation near Ottawa.

Wilkins, F. W., Norwood, Ont. :

—

Vertebra of dinosaur, and two other fossils, from the Belly River formation near

the Battle river, Alberta.
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Topley, H. N., Ottawa :—

Vertebra of litanothere from the Cypress hills ; and two specimens of Vyprina

ovata and one of Baculites ovatus, from the Cretaceous rocks thirty-five miles

southeast of Irvine, Alta.

(B.—Zoology.)

Latchford, Hon. F. W., Ottawa :

—

Seven specimens of Unio radiatus from the Ottawa river at Britannia ; three of

Unio luleolus, young, from the Hideau canal at Ottawa ; and two of Anodonta

subcylindracea from St. Justine, Vaudreuil county, Que.

Lambart, Hon. O. H., Ottawa :

—

Flying Squirrel {Sciuropterus volucella) from New Edinburgh, Ottawa.

Criddle, Norman, Aweme, Manitoba :

—

Mounted specimen of the Banded Pocket-mouse [Peroynathu* Jasciatus) from

Aweme.

Smith, John, Ottawa :

—

Penis bone of seal from Ungava bay, brought some years ago by the late G. S.

McTavish, of the Hudson's Bay Co. Drilled at one end and slightly carved,

possibly by Eskimo.

Henderson, F. D., Ottawa :

—

Skull of American bison from the province of Saskatchewan.

Dignan, Hubert, London, Ont. :

—

A small living soft-shelled turtle from the waterworks at London.

Eifrig, Rev. C. W. G., Ottawa :—

Specimens of two species of Sphcerinm, from the Lievre river at High Rock, Que.

Holmes, M., Cantley, Que.:

—

Star-nosed mole in the flesh, from Cantley, Wright county, Que.

Beaupre, E., Kingston, Ont. :

—

Three photographs of the nest and eggs of Canadian birds.

(C.

—

Archtnoloyy and Ethnology.)

Forbes, W , Ottawa :

—

Three arrow-heads, three stone adzes or skin-scrapers, and a piece of weathered rock,

resembling a skin-scraper, from Cameron island, three miles from Stanley

island, St. Lawrence river.

McDougall, David, Morley, Alberta, per D. B. Dowling :

—

One obsidian spear head, from Morley.

Stewart, James, Grande Prairie, B. C:

—

One stone pestle, from Grande Prairie.
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Vertebrate Palaeontology.

Mr. Lawrence M. Lambe, ( Vertebrate Palaeontologist).

With the exception of part of the summer, devoted to field-work, Mr. Lambe's time

during the past year has been mainly occupied in the study of the vertebrate fauna of

the Oligocene deposits of the Cypress hills, Assiniboia, as represented by his collection

of 1904, of which a provisional list of the contained species was given in last year's

Summary. The report on the Oligocene fauna, to form part IV of volume ITI (quarto)

of contributions to Canadian Palaeontology, is fairly under way, a considerable part of

the manuscript is ready, as are also a number of drawings for the plates. In anticipa-

tion of the appearance of this memoir some of the species that proved to be new to

science (or of particular interest) and that it was thought advisable to describe without

delay, form the subject of the following illustrated papers published during the year :

—

' On the tooth-structure of mesohippus westoni (Cope),' American Journal of

Science.

'Fossil horses of the Oligocene of the Cypress hills, Assiniboia,' Transactions 1 loyal

Society of Canada.

' A new species of Hyracodon (H. priscidens) from the Oligocene of the Cypress

hills,' Transactions Royal Society of Canada.

Reprints of these papers have already been distributed.

The month of July and half of August was spent in the field, principally at West

Maguacha, Chaleur Ray where upper Devonian rocks yielding a rich fish fauna

are exposed. Here a large collection of both fish and plant remains was made to sup-

plement those already in the possession of the Survey. This new material, when studied,

is expected to add considerably to our present knowledge of th^ later Devonian fauna as

represented in these beds. The lower Devonian rocks at Campbellton, N.R., were also

visited and a small collection of vertebrate remains made therefrom. Advantage was

taken of close proximity to the Lower Helderberg rocks near Little Cascapedia, Que and

at Cap Ron Ami, N. R. to add to the collections of invertebrate fossils from these

localities. The collection made at Cap Ron Ami is a large and representative one and

should prove an important accession to the material previously secured from this place.

Although apart from vertebrate pala?ontology, a short time was given to a report

on fossil corals obtained by Mr. A. P. Low, at Reechey island, Southampton island and

Cape Chidley, during his expedition of 1903-4 to Hudson bay and Arctic islands. This

report is incorporated in Mr. Low's report as an appendix.

A large cup-shaped monaxonid sponge obtained by purchase from Mr. F. Landsberg,

of Victoria, R.C., during the early part of the year was described and figured in a paper

entitled ' A new recent marine sponge (Esperella bellabensis) from the Pacific coast

of Canada.' This paper was published in the Ottawa Naturalist and reprints of it have

been distributed.
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Early in the year a number of excellent casts of types (or original fossils), and

photographs of mounted skeletons and restorations of Tertiary vertebrates, principally

from the Eocene and Miocene formations of the western States, was purchased from the

American Museum of Natural History, New York. The types and photographs of

skeletons are for use in studying the mammalian faunas of the Tertiary rocks, as repre-

sented by our own collections from the west, and are available, with the photographs of

restorations, as an extremely interesting addition to the museum for exhibition purposes.

The casts of types or original fossils are of :

—

Ifepludon calciculus, Cope. Palate and lower jaws. Eocene.

Colodon dakotensis, Osborn and Wortman. Upper jaws. Oligocene.

Sytemodon priminvus, Wortman. Palate and lower jaw. Eocene.

Protapirus validus, Hatcher. Skull. Oligocene.

Oreodon culbertsoni, Leidy. Fore and hind foot. Oligocene.

Hyasnodon horridus, Leidy. Fore and hind foot. Oligocene.

Series of fossil horse feet and skulls illustrating the evolution of the horse :

—

Hyracotherium craspedotxmi. Fore and hind feet. Eocene.

Mesohippus bairdi. Fore and hind feet. Oligocene.

Mesohippus copei. Hind foot. Oligocene.

Neohipparion whitneyi. Fore and hind feet. Miocene.

Protorohippus venicolus. Crushed skull and jaws. Eocene.

Mesohippus bairdi. Skull and jaws. Oligocene.

Hypohippus equinus. Skull and jaws. Miocene.

Merychippus sejunctus. Skull and jaws. Miocene.

Series of fossil camel feet illustrating the evolution of the camels and llamas :

—

Protylopus petersoni. Hind limb. Eocene.

Po'ebrotJierium ivilsoni. Fore and hind feet. Oligocene.

Protolabis montanus. Fore and hind feet. Miocene.

Alticamelus altus. Hind limb. Miocene.

Protoceras celer, Marsh. Fore and hind feet. Oligocene.

Equus complicatus, Leidy. Upper molar. Pleistocene.

Equus occidental is, Leidy. Upper molars. Pleistocene.

Equus pectinatus, Cope. Upper molars. Pleistocene.

Equus excelsus, Leidy. Upper jaw. Pleistocene.

Neohipparion speciosum
i
Leidy. Upper teeth. Miocene.

Neohipparion ajfine, Leidy. L'pper teeth. Miocene.

keohipparion yratum, Leidy. Upper teeth. Miocene.

keohipparion montezumok, Leidy. LTpper and lower teeth. Miocene.

Merychippus insignis, Leidy. L'pper jaw. Miocene.

Protohippus (Merychippus) mirabilis., Leidy. Upper jaw. Miocene.

Protohippus perditsu, Leidy. L'pper jaw. Miocene.

Protohippus supremus, Leidy. Upper teeth. Miocene.

Farahippus coynatus, Leidy. Milk teeth. Miocene.

Parahippus (Desmatipus) crenidens, Scott. Upper and lower jaws. Miocene.

Anchippus texanus, Leidy. Upper molar. Miocene.
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Hypohippus affinis. Upper milk molar. Miocene.

Hypohippus (Anchitherium) equinus, Scott. Upper and lower jaw. Miocene.

Protohippus placidus, Leidy. Upper teeth. Miocene.

Mesohippus bairdi, Leidy. Skull and jaws. Oligocene.

Phenacodus primcevus, Cope. Fore and hind feet. Eocene.

The photographs of mounted skeletons are of the following :
—

Protorohippus venticolus, Cope. Eocene.

Ccenopm occidentalism Leidy. Oligocene.

Protoceras celer, Marsh. Oligocene.

Oreodon culbertsoni, Leidy. Oligocene.

Hycenodon horridus, Leidy. Oligocene.

With photographs of restorations of :

—

Protoceras. Six-horned upper Oligocene ruminant.

Elotherium. Giant upper Oligocene suilline.

Megacerops. Long-horned Lower Oligocene titanothere.

Hyracodon. Cursorial Oligocene rhinoceros.

Mastodon. Pleistocene elephant.

Dryptosaurus. Carnivorous Cretaceous dinosaur.

Agathaumas. Three-horned Cretaceous dinosaur.

Madrosaurus. Duck-billed Cretaceous dinosaur.

Siberian mammoth or hairy elephant.

Note on the age of the Horsefly, Similkameen and Tranquille Tertiary Beds

of the Southern Interior of British Columbia.

Among the remains of fossil fishes in the Museum of this departmenc are a number

of specimens from Horsefly river, from the North Fork of the Similkameen river and

from near Tranquille, Kamloops lake ; three widely separated localities in the southern

interior of British Columbia. The recognition, lately, by the writer of a second speci-

men of Amyzon brevipinne, Cope, in the small collection from Horsefly river points to

the probable synchronism of the sedimentary rocks in which the fossils at this locality

occur with the Amyzon beds of Colorado and Nevada. The other fishes contained in

the Horsefly River collection are referable to Cope's species Amyzon commune, character-

istic of the Amyzon beds of Colorado.

The beds on the North fork of the Similkameen river from which remains of plants,

insects and fish were obtained by Dr. George M. Dawson have, on the evidence of these

fossils, been regarded as ' probably of Oligocene (later Eocene age) ' (Dawson, Geol. Surv.

of Canada, Annual Report, vol. vii, p. 76 B, 1895). The fish remains from this locality

consist of the type of Amyzon brevipinne (on the evidence of which Cope correlated the

Similkameen beds with the Amyzon beds of Colorado and Nevada*) and a fish scale,

not hitherto noticed, which agrees in size and ornamentation with those of the speci-

mens of A. commune, from Horsefly river.

*Proc. Acad. Nat. Sci. Philadel., vol. xlv, p. 401, 1894.
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We thus have two species of Amyzon common to, and comprising the known fish

fauna of the Horsefly and Similkameen beds.

Also it is probable that the beds near Tranquille belong to the same horizon as

those of the Horsefly and Similkameen rivers as the fish remains from this first locality

are apparently referable to Amyzon commune.

We may conclude, then, that the fish-bearing deposits of the above three localities

are probably of the same age and synchronous with the Amyzon beds to the south of the

International Boundary.

A description of the structure of Amyzon brevipinne based on the specimen of this

species from Horsefly river will shortly appear in a paper by the writer.

The Botany and Climate of the Northwest Side of the Lower St. Lawrence

Projessor John Macoun.

After my Summary Report for 1 904 was written I continued to work on the Rocky
Mountain flora and prepared a series of specimens for exhibition at Lake Louise, Field

and Glacier in the Rocky and Selkirk mountains. An exhaustive work on the botany

of the Rocky mountains, south of the International Boundary, is being prepared in the

United States and as this is designed to include southeastern British Columbia and
Alberta it has, meanwhile, been considered wiser to defer the completion of my report.'

The publication of Mr. A. O. Wheeler's work on the Selkirk mountains, for which I

wrote a short account of the fauna and flora of those mountains, and the popular flora

of the Rocky and Selkirk mountains by Mrs. Julia Henshaw, now in the press, so com-
pletely cover the ground in a popular sense that there is no urgent need of a more
technical work.

Last spring you decided that, owing to our fragmentary knowledge of the flora and
fauna of the St. Lawrence valley below Quebec, it might throw much light on the climatic

conditions existing there if a study of its flora were undertaken. The only collections

of plants we had from that region were those made by Dr. John Bell in 1<>62 and by
the writer in 1882. Both collections came from the Gaspe peninsula.

Following out this decision, I left Ottawa on June 19th and made my headquarters

at Montmorency Falls, extending my examinations to Quebec on the one hand and St.

Joachim on the other. I worked here until July 12th, after which I made my head-

quarters at Cap a l'Aigle. From this point I examined the district west of Murray Bay
and river and eastward to Port a Persis, which is some distance west of Tadousac. I

remained here until August 31 reaching Ottawa on September 2. The season was
very successful and large collections were made of plants of all kinds ; at the same time

the climatic conditions, and the many problems presented by the peculiarities observed

were noticed. In making my collections I was assisted for the greater part of the time

by Mr. Roy Cameron, of this city. A detailed report on the work done will be sub-

mitted as soon as possible.
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After returning from the field I was occupied for two months making a collection

of nearly 700 species of the fungi of the Ottawa district. Afterwards, collections made

during the summer were carefully examined and presented many rare and interesting

forms. The coldness of the water gave arctic sea-weeds, while the fiora of the hill-sides

indicated a summer temperature much higher than had been anticipated.

The arrangement of a Catalogue of the Mammals of the Dominion, on the same

lines as that of the Bird Catalogue, has been commenced, and will be prosecuted steadily

when other work will permit.

Botanical Work on the Southern Boundary of British Columbia.

Mr. J. M. Macoun.

Between the date of my Summary Report for 1 904 and my departure for the field

in May my time was occupied in the routine office work and in the determination of

specimens collected by me and others during the previous season. The " Flora of the

Hudson Bay region " was also completed and is now ready for the press.

Pursuant to your instructions I made arrangements to spend the collecting season

of 1905 in British Columbia, in the vicinity of the International Boundary. Early in

April my field assistant, Mr. W. Spreadborough, joined one of the survey parties at work

in the vicinity of Midway, where I joined him later, and proceeded thence to Mr.

Ogilvie's camp at Rock creek. From the end of May until the middle of August I

either camped with him or was given supplies and transport by him, and every facility

was afforded me for the successful prosecution of my work. After my arrival, Mr.

Spreadborough
:

s time was devoted chiefly to the collection under my direction of birds

and mammals, while my own labours were given to botany. Following the old Dewdney

trail, we crossed the country between Midway and the Skagit river, spending several

weeks in the vicinity of Osooyos lake. Less was known of this region, from a natural

history point of view, than of any other part of British Columbia, and several birds and

small mammals not before collected in Canada were secured, as well as many new

plants—some n^w to science, others not previously recognized in Canada.

The month of July and part of August was spent in the Skagit valley and on the

mountains between the Skagit river and Chilliwack lake. These mountains were

found to be the district in which several groups of small mammals intermingled. The

flora was that characteristic of the mountains farther west but several new species of

flowering plants were discovered. Leaving Mr. Spreadborough to complete the season's

work I returned to Ottawa August 22nd and after working a few days in the office took

advantage of the fine weather to study the aquatic plants in the streams near Ottawa.

The collections made last September will, with our previous knowledge, enable us at any

time to write a full report on these plants.

Since returning to the office I have been engaged in naming specimens sent in by
collectors and in working up my own collections.
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Office Work.

During the year 4,441 sheets of botanical specimens were sent to herbariums in

different parts of the world, chiefly to government or university museums, in exchange

for specimens received. These latter numbered more than 2,000. A larger number of

specimens than usual were mounted and placed in our herbarium—4,799 in all.

Eight hundred and nineteen official letters were written and about the same num-

ber were received.

MAPPING AND ENGRAVING.

Mr, C.-O. Sene'cal, Geographer and Chief Draughtsman.

The following is a statement of the work carried out under the supervision of the

Geographer and Chief Draughtsman during the past calendar year :
—

Mr. L. N. Richard completed the plotting of the Nova Scotia traverse lines run in

1904 and laid out base-lines for sheets Nos. 84, 85, 88, 95, 96, 97, 98, 103 and 104

N.S.; he completed the map of Montreal and vicinity for engraving, revised the com-

pilation of Ignace sheet (No. 5 N.W. Ont.) which he also prepared for engraving and

lithographing.

Mr. Richard left for the field on the 24th of June, under instructions to run transit

and chain traverse lines in Nova Scotia along the D. A. Ry. between Middleton and

Digby, along the Caledonia Rranch of the H. & S. W. Ry. and along the Liverpool road

between Parkers cove on the Ray of Fundy to Liverpool bay on the Atlantic. About

200 miles of railway and road were surveyed, the plotting of which will be available as

base-lines for the construction of Sheets Nos. 90 to 121. Mr. Richard is at present

drawing a map of the shore-lines of the Ancient Great Lakes in Ontario for the Sum-

mary Report of the Department for the past year.

Mr. O. E. Prud'homme made additions to the Ottawa and Cornwall sheet (No.

120 Ont. and Que.), traced and lettered Pembroke sheet (No. 119 Ont.) Gay River and

Musquodoboit Harbour sheets (Nos. 54 and 55 N.S.), for engraving, and prepared the

copy for photolithographic reproduction of the maps of Nicola Valley Coal Fields, R.C.,

Yamaska mountain, Que. and Nictaux-Torbrook Iron district, N.S.

Mr. J. A. Robert calculated latitudes and departures of the traverses run in Nova

Scotia in 1904 and part of those run in 1905. He revised the Nova Scotia sheets Nos-

59, 60, 61 and 62, and worked on the compilation of Mr. Fletcher's surveys on Sheets

Nos. 83, 84, 85, 98, 99 and 103, which are at present fairly advanced. He compiled

the maps of Nictaux-Torbrook district, N.S., and of Chibougamau region, Quebec,

and traced the latter for engraving.

Mr. H. Lefebvre was appointed on the permanent staff and reported himself for

duty on the 31st of January. He compiled and traced for engraving the Rrome Moun-

tain map and prepared the copy for photolithographic reproduction of the map of the

Kluane Mining district, R.C. and of the West Coast of James bay. He assisted Mr.
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D. B. Dowling in the compilation of that officer's phototopographic maps of the Cascade

Coal Basin, Alberta, and traced the four following sheets of this map for engraving,

viz.: (No. 1, Panther River sheet; No. 2, Cascade River sheet ; No. 3, Canmore sheet,

and No. 4, Wind Mountain sheet).

Mr. F. O'Farrell continued the compilation of Mr. E. R. Faribault's Nova Scotia

surveys on the 1 mile scale. He compiled Sheets Nos. 70 to 73 inch; revised Sheets

Nos. 66 to 69, and commenced Sheets Nos. 86 to 89. During the summer Mr. O'Farrell

accompanied Mr. Faribault in Nova Scotia and assisted this officer in the revision of his

map work.

Mr. P. Frereault completed the compilation and made the tracing for engraving of

the map of Northeastern Canada on the scale of 50 miles to an inch, prepared the copy

for photolithographic reproduction of the maps of Duncan creek, Yukon territory,

Costigan Coal Field, Alberta, and nine diagrams to accompany various reports.

Mr. V. Perrin assisted Mr. Wm. Mclnnes in the mapping of his surveys of the

Winisk river and attended to general work. He resigned in March.

Mr. A. Dickison has been employed on the temporary staff of this office since the

3rd of July. He reduced the published and unpublished geological surveys of Nova
Scotia to the scales of 4 and 8 miles to 1 inch and constructed two maps to accompany

a special report on Nova Scotia. The engraver's copy of these maps is nearing comple-

tion. He also traced and lettered a map of Yukon territory for the Summary Report,

1905.

Mr. J. J. McGee, jr., was employed as general assistant and typewriter. He
attended to the classification of records and made sundry tracings for office and field

use. He accompanied Mr. Richard last summer in the field as chainman.

The following maps were compiled by field officers from their respective survevs :

—

The Yukon Territory (including a survey of Peel river by C. Camsell), scale

32 miles to 1 inch, Mr. J. Keele.

The Cascade Coal Basin, Alberta, scale 1 mile to 1 inch (4 sheets, Topographical

and Geological editions), Mr. D. B. Dowling.

The Moose Mountain Region, Southern Alberta, scale 2 miles to 1 inch, Mr.

D. D. Cairnes.

The Southwest Coast of Hudson Bay, scale 16 miles to 1 inch, Mr. O. O'Sulli-

van.

Progress work on 8 mile map of Northwestern Ontario, Messrs. W. J. Wilson,

W. H. Collins.

Revision of Sheets Nos. 53, 54 and 55. Progress work on Sheets 66, 67, 72

and 73, Nova Scotia, scale 1 mile to 1 inch, Mr. E. R. Faribault.

The routine work of laying down geographical projections, making photographic

reductions of maps, sun prints, tracings, list of repairs, etc., was divided among the

staff and attended to.

The meetings of the Geographic Board were regularly attended as usual.
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The follow ing three maps accompany the Summary Report for the past year, viz. :
—

No. 915. Southwest Coast of Hudson Bay, scale 16 miles to 1 inch.

No. 916. Windy Arm Mining District, B.C., scale 2 miles to 1 inch.

No. 917. Yukon Territory, scale 32 miles to 1 inch.

Besides the above mentioned maps, there are about twenty in the hands of the

King's Printer at various stages of progress, including the copper plate editions of twelve

sheets of the Nova Scotia systematic series on the scale of 1 mile to 1 inch, the last

proofs of which have been revised and are ready for the press. It has been deemed

advisable to hold over many of these sheets until the colours of the full set have been

thoroughly revised and to have them printed together at one time in order to secure

uniformity in the geological tints.

The edition of the following maps and diagrams was received from the King's

Printer during the past calendar year :

—

£ -

O

885

886

772

891
894
834

828

890
892
889
895
898
770

708
874

887
901
867
897

Description.
Area in

square miles

Yukon Territory—Klondike District and Vicinity Showing Water Supply. Scale 8
miles to 1 inch

Yukon Territory—Distribution of Auriferous Gravels in Klondike Mining District.

Scale 2 miles to 1 inch
Yukon Territory—Geological Map of Klondike Mining District. Scale 2 miles to 1

inch ;

Yukon Territory—Duncan Creek Mining District. Scale 6 miles to 1 inch . .

Yukon Territorj-—Sketch Map, Kluane Mining District. Scale 6 miles to 1 incn. . .

.

British Columbia—Economic Minerals in Boundary Creek Mining District. Scale 1

mile to 1 inch
British Columbia—Geological Map, Boundary Creek Mining District. Scale 1 mile

to 1 inch
British Columbia—Coal Basins of Nicola Valley. Scale 1 mile to 1 inch.

Alberta—Oostigan Coal Field. Scale 4 miles to 1 inch

Keewatin—Sketch Map, Lac Seul to Severn lake. Scale 35 miles to 1 inch

Ontario and Keewatin—West Coast of James Bay. Scale 16 miles to 1 inch

Ontario—Sketch Map, Bruce Mines, Desbarats District

Ontario—Geological Map of part of Hastings. Haliburton and Peterborough counties

(Bancroft map). Scale 2 miles to 1 inch
Ontario—Haliburton Sheet, No. 118. Scale 4 miles to 1 inch .......
Quebec—Geological Map, and Section, Island of Montreal and Vicinity. Scale 4 miles

to 1 inch
Quebec—Geological Map, Yamaska Mountain. Scale 20 chains to 1 inch

Quebec—Geological Map, Brome Mountain. Scale 40 chains to 1 inch

Nova Scotia—Wine Harbour Gold District. Scale 250 feet to 1 inch

Nova Scotia—Nictaux-Torbrook Iron District. Scale 25 chains to 1 inch

Eight diagrams showing Mineral Production to 1903 inclusive

One diagram, Larose Mine, Ontario

About 1.300

,. 1,300

n 2,500

344

344

32

2,000
3.456

1,850
12
90

The number of letters, memoranda, specification sheets, &c, relating to map work

was 220 sent and 175 received.
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The Library.

Dr. John Thorburn, Librarian.

During the year, from January 2nd to December 30th, 1905, there were distributed

13,861 publications of the Geological Survey, comprising reports, parts of reports, special

reports and maps ; of these 13,358 were distributed in Canada, the remainder, 503, in

foreign countries, as exchanges to universities, scientific and literary institutions, and to

individuals engaged in scientific pursuits. The reason why comparatively few publica-

tions were sent to foreign countries was because the Annual Report," Vol. XIV, has not

yet been issued, although it has been in the printer's hands for several months.

The sale of publications during the year, including reports and maps, amounted to

$663.19. As will be seen, the amount received has been gradually decreasing. This is

owing to the fact that, for some years past, the free distribution has been on a more

liberal scale than was the case previously.

There were received, as exchanges or donations to the library, 3,247 publications,

including reports, 'transactions, proceedings, memoirs, periodicals and maps. The vol-

umes purchased during the year were 715, and 54 scientific periodicals were subscribed for.

The number of letters received in connexion with the library was 2,905, besides 1,536

acknowledgments from exchanges and individuals. The number of letters sent from the

Library was 2,664, besides 665 acknowledgments for publications received.

There are now in the library about 15,500 volumes, in addition to a large number
of pamphlets on various subjects.

The number of volumes that were bound during the year was 385.

The library is open from 10 a.m to 4 p.m. for persons wishing to obtain information

in regard to scientific subjects.

Mrs. J. Alexander is assistant librarian, and has charge of the cataloguing and

shelf arrangement of the books.

Much of her time is occupied in supplying information to inquirers regarding

survey publications and in assisting members of the staff to find literature bearing on

the work in which they are engaged.

Miss Barry has charge of the distribution books and of the exchange lists, besides

the acknowledgments received for publications sent out. She also has charge of the

filing of letters relating to the work in the library. Apart from her duties in the

library, Miss Barry keeps a record of the non-attendance of the permanent and tempor-

ary members of the survey staff. ,

During part of the day Miss Stewart typewrites the letters sent out having refer-

ence to the library. These are constantly increasing, as may be seen by comparing the

numbers sent out for some years past.
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Miss Alexander enters all publications received in the accession book, and attends

to the indices. She acknowledges all publications received by presentation, and assists

in typewriting.

STAFF, APPROPRIATION, EXPENDITURE AND CORRESPONDENCE.

The staff at present employed numbers 67.

The funds available for the work and expenditure of the department during the-

fiscal year ending June 30, 1905, were :

—

Details.

Civil-list appropriation
General appropriations
Civil-list salaries

Explorations and surveys . . .

Wages of temporary employees ......
Printing, engraving and lithographing

Books and instruments
Chemicals and apparatus
Specimens for Museum
Stationery, mapping materials, &c
Incidental and other expenses
Advances to explorers ....

Grant.

Less-Advanced in 1903-04 on account of 1904-05 S19,202 50

Deduct—Unexpended advances credited Casual Revenue 855 07

Unexpended balance Civil-list appropriation

H General <

I cts.

63,075 00
113,815 25

Expenditure.

8 cts_

58,129 29
27,529 22
26,860 47
17,605 54
5,430 78

484 54
6,589 10
2,169 57
3,565 93

40,065 96

188,430 40

18,347 43

170,082 97
4,945 71

1,861 57

176,890 25 176,890 25

The correspondence of the department shows a total of 13,125 letters sent, and

13,904 received.

I have the honour to be, sir,

Your obedient servant,

Ottawa, April, 1906.

ROBERT BELL,

Acting Deputy Head and Director-
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